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ABSTRACT
Understanding Millennial, Generation X, and Baby Boomer Preferred Leadership
Characteristics: Informing Today’s Leaders and Followers
by Lee-Volker Cox
Purpose. This quantitative study’s purpose was to describe and determine the degree of
difference and importance of leadership characteristics as perceived by Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations as measured by the
Multigenerational Leadership Characteristics Questionnaire (MLCQ).
Methodology. This was a cross-sectional, nonexperimental, comparative and
correlational quantitative, ex post facto study. A web-based MLCQ was developed after
conducting an academic literature review. Participants used a 6-point Likert scale
identifying the importance of 30 characteristics with 2 aggregation questions identifying
the most and least important characteristics; 408 members of 13 aerospace and computer
organizations located throughout the United States served as a sample STEM
organization population, exceeding the required 384 for a 95% confidence level at
p ≤ 0.05. Survey access was negotiated with each organization. MegaStat and Qualtrics
analyzed the data. Descriptive statistics including mean, standard deviation, and
percentages determined characteristic importance within each generation. Inferential
statistics were used to identify significant differences between generational pairings with
a One-Way ANOVA and Tukey’s HSD to determine pairing applicability.
Findings. Unique generational leadership characteristic preferences and priorities
including cohort identities were discovered. Generational similarities and differences
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were identified. Tukey’s HSD determined significant differences for 4 generational
pairings related to mentoring, ethics, leading by example, and innovation. A holistic
analysis of the data and research indicated additional characteristics differences and
potential multigenerational trends regarding ethics, innovation, work focus, and feedback.
Conclusions. Leaders must lead from the front with a bold vision and recognize
generational differences and similarities. They must drive organizational change
balancing independent and individual constructs. Disturbing follower trends of the
preference for fewer new ideas and lower ethical standards must be reversed or the
United States risks losing its lead in STEM fields.
Recommendations. Continued research must include longitudinal studies into
generational differences emphasizing other industries, cultures, and identifying
multigenerational trends. Expanded research is recommended to determine motivators
and other variables impacting characteristic preferences. Furthermore, inclusion of the
iGeneration is vital. Finally, determine if generational difference-aware leaders are more
or less effective and if they develop higher performing teams.
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CHAPTER I: INTRODUCTION
Worldwide digital data are doubling every 2 years (Turner, Gantz, Reinsel, &
Minton, 2014). Technology is growing exponentially and according to IBM
Corporation’s (2012) biennial survey of 1,700 CEOs, is the top external factor facing
organizations during this “uncharacteristically disruptive” (p. 12) and unpredictable era
when for the first time in U.S. history four different generations are simultaneously
clashing in the workforce (Zemke, Raines, & Filipczak, 2000). About half of America’s
scientists believe it is a good time for science, and less than 30% believe the United
States leads the world in research and development (Pew Research Center and American
Association for the Advancement of Science, 2015). The President’s National Science
and Technology Council; U.S. Department of Commerce (2012); and Under Secretary of
Defense for Acquisition, Technology and Logistics are concerned about the negative
trends of U.S. leadership in science, technology, engineering, and mathematics (STEM)
related fields (Executive Office of the President National Science and Technology
Council, 2012; Weisgerber, 2014). Strong industry and organizational leadership to
develop new practices and manage talent is needed to ensure success (National
Commission for the Review of the Research and Development Programs of the United
States Intelligence Community, 2013).
For over 5 millennia, people have been interested in leadership and its impact on
organizations and followers (Gunn, 1906/n.d.). Although leadership is one ingredient in
an organization’s success, leaders are responsible for change (Ackerman-Anderson &
Anderson, 2010). Discerning how change is created by understanding the evolution of
leadership theory and emphasizing recent leadership concepts including transformational,
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charismatic, transactional, and Theory X and Theory Y enables an analysis of leaderfollower relationships.
A review of the leadership literature indicates research into leadership theory has
focused primarily on the leader, often employing surveys of current organizational
supervisor-subordinate work relationships and self-analysis to identify leadership styles
being used and/or preferred (Avolio & Yammarino, 2013; Bass & Bass, 2008; House &
Aditya, 1997; Jago, 1982; Sessa, Kabacoff, Deal, & Brown, 2007; Yukl, 2012). Results
have been mixed regarding preferred leadership styles (Burke, Stagl, Goodwin, Salas, &
Halpin, 2006; Jago, 1982; Judge & Piccolo, 2004). Although recently a preponderance of
studies have indicated transformational leaders are most often preferred, desired
leadership characteristics vary greatly between different taxonomies being studied (Bass
& Bass, 2008; Judge & Piccolo, 2004; Yukl, 2012).
Multigenerational studies have researched a wide range of topics. A metaanalysis of studies involving over 1.4 million people revealed psychological differences
between generations (Twenge & Campbell, 2008). Additional literature reviews
identified differences in preferred management styles, motivators, and values based on
research conducted by Cogin (2012), Schullery (2013), and Zemke et al. (2000).
Considering generational differences have been the focus of numerous studies, data
comparing generational perspectives on preferred leadership characteristics, such as
encouraging communication by eliminating organizational barriers or advocating speed
of response versus accuracy, are nonexistent. While Sessa et al. (2007), Twenge (2010),
and Zemke et al. (2000) are among a growing number of researchers exploring
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differences across all three Baby Boom, Generation X, and Millennial cohorts, the overall
body of literature is still limited.
Bass and Bass (2008) indicated of the multitude of components impacting
organizational success, leadership may be the most critical. However, the need to better
understand generational factors, including preferred leadership characteristics, is essential
in a rapidly changing and interconnected global environment (Deal, Peterson, & GailorLoftin, 2001). Both the direct and indirect effects of leadership, such as organizational
climate, employee morale, and professional development, impact the organization and
ultimately its effectiveness (Bass & Bass, 2008; Kouzes & Posner, 2012; Locke, 1974).
Therefore, determining preferred leadership characteristics by generational cohorts
working in STEM-related organizations may improve organizational competitiveness and
success. In the United States, about 17 million people work in positions that meet the
criteria for one of the 97 STEM-categorized occupation codes. The 10 U.S. industries
with the highest concentration of STEM workers are oil and gas, aerospace, healthcare,
science, research, engineering services, computer, communications, utilities, information,
and government (U.S. Bureau of Labor Statistics, 2014).
Background
The following background section begins with a definition of leadership and
provides an overview of the evolution of leadership theory. Leadership studies and study
group identification are reviewed, followed by the concept of generations. The
recognition of a workforce in transition with rising and declining generational cohorts is
introduced along with associated generational studies. Next, the results of leadership
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studies are covered. The section concludes discussing the need for the United States to
reinvigorate STEM-related organizations.
Leadership Defined
Although much of the leadership literature focuses on the actual leaders and
followers, before one can understand the associated relationships and philosophies, the
term leadership must be understood. Merriam-Webster’s online dictionary provides a
circular definition of leadership, defining it as position, capacity, action, or group of
individuals who lead (“Leadership,” n.d.). Following the word lead, the first of 27
definitions provides a basic definition of “1 a: to guide on a way especially by going in
advance, b: to direct on a course or in a direction” (“Lead,” n.d.). The focus of this
definition is more in line with earlier leadership concepts of positional authority serving
as the basis for leadership.
The U.S. Army’s concept of leadership focuses on influencing people while
improving the organization and meeting objectives (U.S. Army, 2006). From a
transactional perspective, Jago (1982) considered motivation a component of a
supervisor’s reward and penalty authority and not a leadership component, while LaFasto
and Larson (2001) indicated vision and the ability to motivate a group to attain the vision
is a primary leadership characteristic. The nuances and differences are uncovered in
leadership literature reviews identifying hundreds of definitions and dozens of classifying
systems (Bass & Bass, 2008; Gardner, Cogliser, Davis, & Dickens, 2011). Regardless of
the definition, Bass and Bass (2008) stated commonalities focus on the leader and his or
her behavior, effects, and interactions with followers.
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Evolution of Leadership Theory
The study of leadership has changed over time (Bass & Bass, 2008). Emphasis on
control and power evolved to a much broader understanding of a leader’s role to include
vision, motivation, change, and social responsibility (Penney & Neilson, 2010;
Northouse, 2013) by impacting their “intellectual, emotional, and spiritual elements”
(Summerfield, 2014, p. 252). The study of leadership evolved from believing in the early
1900s an individual was born with leadership attributes to a behavior emphasis in the
mid-20th century. Beginning in the 1950s, the needs of the individual became the focus
as McGregor’s (1960) Theory X and Theory Y gained recognition. Shortly thereafter,
leadership studies focused on contingency theories of leadership, emphasizing the
situational influence on the leader (Craighead & Nemeroff, 2001). Toward the end of the
20th century, a new understanding of leadership took shape as postsituational leadership
concepts and philosophies were explored emphasizing leader-follower relationships (Bass
& Bass, 2008; LaFasto & Larson, 2001).
Leadership Studies
For almost 6 millennia, individuals have explored leadership principles and
concepts. In the 5,700-year old Egyptian The Instruction of Ptah-Hotep, guidance on
how to be a leader is offered (Gunn, 1906/n.d.). In Bass and Bass’ (2008) review of
leadership theory and research, they recognize leadership studies have primarily focused
on actual leaders and their types, strategies, or styles. The abundance of leadership
theories resulted in a wide range of leadership styles associated with a particular theory
from two to eight or more (J. M. Burns, 1978; Reddin, 1977).
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Meta-analysis and multiyear studies reveal the majority of leadership studies
utilize instruments seeking data on current leader-subordinate relationships or selfanalysis (DeGroot, Kiker, & Cross, 2000; Eagly, Johannesen-Schmidt, & Van Engen,
2003; Sessa et al., 2007). As a result, there is a need to understand leadership theory
from the viewpoint of those being led (Avolio & Yammarino, 2013; Bass & Bass, 2008).
When holistically viewed, the results of leadership studies are mixed. Studies often
discovered leadership characteristics from different styles are simultaneously present in
effective leaders, impact organizational success, or preferred by multiple groups (Burke
et al., 2006; Eagly et al., 2003; Udeani, 2012).
Group Identification
Studies utilize a particular population and sample with specific criteria or
qualifications that relate the participants to each other to serve as a group identifier
(McMillan & Schumacher, 2010). The different demographic criteria used by
researchers for group identification far exceed the dozens of categories employed by the
U.S. Census Bureau. Regardless of the homogeneity of a population, age is a universal
dimension (House, Hanges, Javidan, Dorfman, & Gupta, 2004).
Identifying a common age differentiation standard requires a review of how age
groups were defined in previous work. Wieck, Prydun, and Walsh (2002) applied the
term emerging to a specific 18-35-year-old age group, while Deal et al. (2001) used the
term to identify individuals becoming the majority of the workforce on a rotational basis.
In their study, Bradford and Raines (1993) described twentysomethings as those about to
enter the workforce, born between 1965 and 1975. Although the terms emerging and
twentysomething do identify specific groups of individuals during a given study, they
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may be applied to different groups, depending on the time horizon reviewed. However,
this is not the case; the researchers were interested in a group of individuals who were
within a specific range of ages at the time of the study. Their focus was not to a
constantly changing membership but rather similar to the concept of generations
(Bradford & Raines, 1993; Deal et al., 2001; Wieck et al., 2002). The concept of
generations has led to research looking into differences and similarities of cohorts with a
common set of experiences and birth years.
Generations
Eberlein (1928) recognized generational differences and advocated the theory
individuals are shaped by their experiences, events, and opinions of those around them
during their early years. A literature review indicated a general consensus of four
identifiable generations in the United States since the 1920s (Appendix A, Tables A1A4). Veterans were born beginning in 1922 to 1928 and ending between 1942 and 1945
(Executive Office of the President of the United States, The Council of Economic
Advisors [Executive Office Economic Advisors], 2014; Tolbize, 2008; Zemke et al.,
2000). This study defined the Veteran generation birth years as 1922 to 1945. Following
the Veterans, the Baby Boom generation began between 1943 and 1946 with an ending
year between 1960 and 1964 (Lyons, Duxbury, & Higgins, 2007; New Strategist, 2010;
Riescher, 2009; Strauss & Howe, 1991). This study identified Baby Boom birth years as
1946 to 1964 (Lisbon, 2010).
A review of the generational literature identified less agreement on younger
generation boundary years. Generation X studies used 1960 to 1968 as the first year and
1975 to 1980 as the final year (Crowley, 2003; Pew Research Center [PEW], 2010;

7

Zemke et al., 2000). This study used 1965 to 1980 as the Generation X birth year
boundaries. Considerable disagreement exists on the applicable date range for
Millennials, also known as Generation Y. A review of the academic literature indicated
1977 to 1982 was the first year of Millennials, but Sessa et al.’s (2007) survey of the
literature identified 1982 or 1983, which is inconsistent with the Generation X terminal
year (Howe & Strauss, 2000; Lisbon, 2010; PEW, 2015b; Riescher, 2009; Twenge,
Campbell, Hoffman, & Lance, 2010; Zemke et al., 2000). A limited number of studies
identified a Millennial generation end year ranging from 1997 to 2004 or possibly beyond
(Executive Office Economic Advisors, 2014; Howe & Strauss, 2000; Khadar, 2012;
Lancaster & Stillman, 2002; New Strategist, 2010; Tolbize, 2008; Twenge, 2010; Zemke
et al., 2000). The year after Generation X ended, 1981, was used as the Millennial
generation’s first year. Since the study’s focus was STEM-related organizations, 1997
was used as the terminal year ensuring all participants were high school graduates. A
fifth generation known as the iGeneration, Generation 2020, Generation Z, Homeland
Generation, or post-Millennial is currently in school (Executive Office Economic
Advisors, 2014; Fry, 2015; Knowledge@Wharton, 2015; Meister & Willyerd, 2009;
Rosen, 2010).
Workforce in transition. Of the workforce’s four generations, two may be
characterized as declining since their numbers are falling. Zemke et al. (2000) identified
the Veteran generation as the most senior workforce generation. The Veteran labor force
participation is rapidly declining (U.S. Census Bureau, n.d.) and was not studied. The
Baby Boom generation was the workforce’s largest generation, but members started
retiring in 2011 as they turned 65 (Colby & Ortman, 2014). Therefore, the Baby Boom
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generation has begun its descent. Rising generations are gaining prominence. Members
of Generation X, the smallest of the three generations studied, are increasingly assuming
organizational leadership roles (Zemke et al., 2000). Depending on the study, the most
junior workers, Millennials, are already the largest (PEW, 2010) or will become the
largest generation within 10 years (Toossi, 2013). The iGeneration may just be entering
the workforce, primarily as part-time workers since they are still in school. However,
they will become an organizational concern in the near future (Knowledge@Wharton,
2015).
Generational studies. A review of the literature revealed multigenerational
studies focused on myriad topics. Twenge and Campbell (2008) conducted a “crosstemporal meta-analysis” (p. 863) of almost 70 years of studies and discovered
psychological differences between generations. Additional literature reviews indicate
different values, preferred management styles, motivators, and personal characteristics
(Cogin, 2012; Schullery, 2013). Studies indicate Generation X is alienated and apathetic
toward politics and service (De le Puente, 2004). Millennials, on the other hand, are
engaged, seek more work-life balance than other generations, and easily integrate their
online and offline lives (Howe & Strauss, 2000; PEW, 2010; Twenge & Campbell,
2008). Although considerable generational difference research has been conducted, data
related to understanding generational leadership perspectives have only recently begun to
grow.
Generational leadership studies provide mixed results. Recent studies point
out different leadership styles, and in many instances different leadership characteristics,
elicit varied responses and are preferred by different generational cohorts (Bass & Bass,
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2008; Hall, 2012; Khadar, 2012; Ruys, 2013). Other studies identify similar preferred
leadership styles across multiple generations, albeit different studies use different
leadership theories for comparison. Many of these same studies identify different
generational cohort preferred leadership characteristics (Lisbon, 2010; Riescher, 2009;
Sessa et al., 2007). However most explain the world as it is by identifying current
exhibited leadership styles and predilections via self- or 360-degree analysis, or followerleader relationships. They do not explore the world as it should be by asking subjects
their leadership style or characteristic preferences. Recent studies have indicated that it is
important to understand generational leadership constructs (Sautner, 2102; Twenge,
2010). A review of the literature indicated there are no leadership studies specifically
exploring organizations due to their STEM orientation. The situation is similar for
generational studies. However, when STEM criteria are applied to organizations, a few
studies exploring industries such as telecommunications and high-technology
manufacturing may be identified (Rodriguez, Green, & Ree, 2003; Yu & Miller, 2005).
STEM
As briefly discussed in the beginning of the chapter, recent polls show only about
half of Americans believe U.S. scientific achievement is the best in the world or above
average, and less than 30% of American scientists believe the United States has the best
industry research and development in the world (Pew Research Center and American
Association for the Advancement of Science, 2015). In the Information Technology and
Innovation Foundation’s 2011 report of 44 industrialized countries, the United States was
ranked 43rd in progress toward increasing innovation-based competitiveness (Atkinson &
Andes, 2011). The President’s National Science and Technology Council is concerned
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negative trends related to U.S. technology competitiveness may drive national security
vulnerabilities (Executive Office of the President National Science and Technology
Council, 2012). Ensuring strong leadership for U.S. STEM-related organizations is
essential to retaining or in some cases regaining the nation’s global technology lead.
Statement of the Research Problem
Spanning thousands of years from Sun Tzu to Bernard Bass in myriad
organizations, leadership is recognized as critical to organizational success (Bass & Bass,
2008; Griffith, 1971). Today’s leader faces numerous challenges and hurdles to success
including four unique generations interacting in the workplace (Nicholas, 2009; Strauss
& Howe, 1991). Leaders must overcome the problems and challenges of operating
within this multigenerational environment (New Strategist, 2010; Wieck et al., 2002).
Many of the workplace challenges are not caused by technology or budget constraints but
rather the clash of values and mindsets held by diverse followers including different
generations and their differing concepts of leadership (Bass & Avolio, 1990; Sessa et al.,
2007; Zemke et al., 2000).
The generational make-up of the U.S. workforce is changing. Currently, the
Veteran generation comprises approximately 2% of the workforce and is rapidly
declining (U.S. Census Bureau, n.d.). Baby Boomers have also begun to retire, reducing
their labor participation rate (Toossi, 2012). Generations X and Millennial will
increasingly make up a larger percentage of the workforce (PEW, 2010; Toossi, 2013).
In Bass and Bass’s (2008) review of leadership theory and research, they explored
approximately 1,400 leadership subjects. Additionally, they comprehensively discussed
thousands of studies and theories indicating no one leadership style is consistently
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overwhelming preferred. Although leadership style preferences may not have had a
plurality, many of the studies reveal preferred leadership characteristics from the different
styles under review (Bass & Bass, 2008; LaFasto & Larson, 2001; Sautner, 2012).
A review of the literature on generational studies revealed results attempting to
identify differences between generational cohorts in the workforce were also mixed.
Researchers discovered differences between the generations relating to Herzberg’s (1968)
motivation-hygiene factors (Cennamo & Gardner, 2008; De Long, 2010; Rodriguez et al.,
2003; Ruys, 2013; Twenge, 2010; Twenge et al., 2010). Rodriguez et al. (2003)
discovered different preferred generational leadership characteristics were evident within
an industrial sector. On the other hand, the 10-year, international Global Leadership and
Organizational Behavior Effectiveness (GLOBE) project discovered similar style and
characteristics preferences across multiple industries (Lisbon, 2010). Sautner (2012) was
unable to identify a relationship between generationally preferred leadership styles but
did identify preferred traits. However, others, such as Yu and Miller’s (2005) study
involving high-technology manufacturing and educational industries, are inconclusive
across industries. Generational research on leadership preferences and characteristics has
been conducted using an array of demographic identifiers from geographic regions to
career fields. When the STEM categories were applied to the academic literature review,
it identified that studies specifically exploring STEM-related organizations were limited
to the American communications and Taiwan high-technology manufacturing industries
(Rodriguez et al., 2003; Yu & Miller, 2005). The nexus of rapid technological change,
increased uncertainty, volatility, and complexity will drive “entirely new leadership
styles” (IBM Corporation, 2010, p. 15) and points to the need to better understand
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generational cohort leadership characteristics preferences for organizational success
(Sautner, 2012; Twenge, 2010).
Regarding age differences, Bass and Bass (2008) indicated a lack of data and
increased need to know. The literature review highlighted most studies focus on current
follower-leader relationships and self-analysis of leadership skills and characteristics in
relation to a particular leadership style. Furthermore, studies emphasized individual
exhibited leadership style tendencies and did not ask subjects their views on optimal
leadership behavior (Hall, 2012; Reiss, 2012; Sessa et al., 2007). Understanding the
impact and clearly defining generational differences are essential to improving
organizational competitiveness in a global market (Deal et al., 2001; Noe, 2010; Sessa et
al., 2007).
Purpose Statement
The purpose of this quantitative study was to describe and determine the degree of
difference and importance of leadership characteristics as perceived by Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations as measured by the
Multigenerational Leadership Characteristics Questionnaire.
Research Questions
Four primary research questions focused and guided the dissertation research and
related to preferred leadership characteristics by Baby Boom, Generation X, and
Millennial generational cohort followers.
Research Question 1: To what degree did Baby Boom generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
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perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 2: To what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 3: To what degree did Millennial generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 4: Was there a significant difference between the perception of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire?
Significance of the Problem
For the first time in America’s workforce, four generations are working side-byside (Zemke et al., 2000). The current field of knowledge inadequately addresses the
relationship between desired leadership characteristics as expressed by generational
cohort, as highlighted by the limited number of studies identified by Bass and Bass
(2008). This study addressed the academic literature gap and integrated the two subject
areas exploring leadership and generational differences; provided organizations’ valuable
data to potentially improve efficiencies and competitiveness; and focused on STEM-
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related organizations to support national efforts to restore or retain American leadership
in technology fields.
The field of leadership study evolved from indicating leaders were born with
certain traits and the great-man theories to focusing on leadership behavior to situational
and contingency-based understandings (Bass & Bass, 2008; House & Aditya, 1997).
Recently, the study of leadership focused on leader-follower relationships (LaFasto &
Larson, 2001) enabled by an information age allowing greater shared decision making
and collaboration (Bass & Bass, 2008).
Individuals who experience events during approximately the same time period in
their lives were first identified by Eberlein (1928) as a generation due to having a
common outlook and recognizable identity resulting from their “age location” (Strauss &
Howe, 1991, p. 32) and participation during significant events. Therefore, differences
exist between generations as a result of the blending of these common experiences and
the stage of life each generation is currently living (Bass & Bass, 2008; Cennamo &
Gardner, 2008; Eberlein, 1928; Mannheim, 2000; Strauss & Howell, 1991). Leaders
must recognize, understand, and adapt to the varying needs of different generations and
the changing societal landscape (Noe, 2010; Penney & Neilson, 2010; Sautner, 2012).
The literature review indicated research into distinguishing characteristics of
generational cohorts in the workforce was mixed. However, studies identified
differences in work hygiene factors, job stability, and intrinsic value (Cennamo &
Gardner, 2008; Twenge, 2010). According to Sessa et al. (2007), “Of particular interest
in the business and popular press is the impact of generational cohort differences on
leaders and leadership—that different generations view leaders differently and that
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different generations manifest leadership differently” (p. 47). Lisbon (2010) identified
preferred generational leadership styles across multiple industries. However, Yu and
Miller (2005) were unable to reveal cross-industry relationships. On the other hand,
Sautner (2012) identified preferred leadership traits but without generationally preferred
styles. Generational research on leadership preferences and characteristics was
conducted utilizing varying demographic constructs as the study’s foundation. Except for
Yu and Miller’s (2005) study of the high-technology manufacturing and Rodriguez et
al.’s (2003) study of telecommunications, research into generational preferences of
leadership characteristics in STEM-related organizations is unavailable. Due to
numerous demographic factors, Deal et al. (2001) stated, the need to better understand
generational factors is essential “in an increasingly competitive, global, and technology
driven marketplace” (p. 1).
At the beginning of the 21st century, America’s global competitiveness and lead
in many science and technology areas began to erode as national figures such as
Secretary Henry Kissinger and Donald Mazullo, Chairman of the 108th Congress
Committee on Small Business, raised concerns echoed by the RAND Corporation, U.S.
Department of Commerce (2012), and Department of Defense (Galama & Hosek, 2008;
Is America Losing Its Lead in High-Tech, 2003; Weisgerber, 2014). Determining the
most important leadership characteristics as perceived by Baby Boom, Generation X, and
Millennial generational cohorts in STEM-related organizations is valuable. It will enable
leaders to better understand and respond to job satisfaction and worker retention in a
multigenerational workforce, thereby improving an organization’s ability to compete
globally.
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Definitions
Aerospace industry. Overarching U.S. industry identifier for eight subsectors
comprising large civil aircraft, rotorcraft, commercial space, general aviation, engines,
unmanned aircraft system, airport infrastructure and aviation security, alternative aviation
fuels, and aerospace supply chain including maintenance and repair, avionics, metal
working, and composites (SelectUSA, 2012).
Baby Boom generation. Cohort of individuals born from 1946 through 1964.
Baby Boomer(s). Member(s) of the Baby Boom generation.
Computer industry. The Department of Labor does not use a unique computer
industry identifier. For this study the computer industry included computer, software,
and network development, manufacturing, and operations in addition to related
information technologies (U.S. Bureau of Labor Statistics, 2014).
Generation. A group of individuals with shared experiences, events, and opinions
during their early years who interpret and internalize these inputs to create a cohort.
Generation X generation. Cohort of individuals born from 1965 through 1980.
Generation Xer(s). Member(s) of the Generation X generation.
iGeneration generation. Cohort of individuals following the Millennial
generation. The birth years are still to be determined.
Millennial generation. Cohort of individuals born from 1981 through 1997. This
study’s intent was not to identify the Millennial generation terminal year. The 1997 end
year was needed to ensure study participants were at least 19 years old and no longer in
high school. However, 1997 is recognized as the generational cohort end year by several
researchers (Table A4).
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Millennial(s). Member(s) of the Millennial generation.
Multigenerational Leadership Characteristics Questionnaire (MLCQ).
Instrument to measure the importance of leadership characteristics developed by the
researcher from a review of the literature as described in Chapter III.
Organization. A formal group including but not limited to companies,
businesses, nonprofits, associations, government entities, divisions, directorates, or
offices.
STEM. Acronym for science, technology, engineering, and mathematics.
STEM-related organization. An organization with a high percentage of
individuals working in at least 1 of 97 U.S. Bureau of Labor Statistics identified STEMcategorized occupation codes.
Veteran generation. Cohort of individuals born from 1922 through 1945.
Veteran(s). Member(s) of the Veteran generation.
Delimitations
The study had two delimitations. First, the study was delimited to STEM-related
organizations located or headquartered in the United States. Second, the study was
further delimited to aerospace and computer organizations.
Organization of the Study
The study is organized into five chapters, a reference section, and appendices.
Chapter I provided an introduction and overview of the study. The next chapter provides
a literature review including the evolution of leadership theory and leadership studies;
group identification, generations, and generational studies; and current status of U.S.
STEM leadership. Chapter III details the research design and methodology used to
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conduct the study. Chapter IV presents study findings related to preferred leadership
characteristics by generational cohort. The dissertation concludes in Chapter V with a
summary, findings, conclusions, discussion of implications, and recommendations for
future research.
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CHAPTER II: REVIEW OF THE LITERATURE
Review of the Literature
The following background section begins with a definition of leadership.
Recognizing leaders must motivate followers, motivational theories discussing
conditioned response, hierarchy of needs, and motivation-hygiene factors are reviewed.
An overview of the evolution of leadership theory elaborates on Theory X and Theory Y;
transactional; transformational and charismatic; and authentic leadership theories.
Leadership studies and study group identification are reviewed followed by the concept
of generations. The recognition of rising and declining generational cohorts is introduced
along with associated generational studies. The mixed results of leadership studies are
covered prior to explaining the need for the United States to reinvigorate STEM-related
organizations.
Leadership Defined
A review of the changing landscape of leadership literature quickly brought to
light the need to understand this “universal phenomenon” (Bass & Bass, 2008;
Northouse, 2015). The field of leadership attempts to elucidate who leaders are, why and
how they became leaders, why people follow leaders, what their impacts are on
organizations, and the relationships required to sustain the leader-follower construct
(Bass & Bass, 2008; Northouse, 2015; U.S. Army, 2006; Yukl, 2012). Before one delves
into theories, philosophies, and studies, it is prudent to understand the basis of the term
leadership. A look at Merriam-Webster’s online dictionary quickly shines a spotlight on
the breadth, depth, and difficulty of defining leadership, resulting in a circular definition
essentially using leadership to define leadership: “1: the office or position of a leader;
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2: capacity to lead; 3: the act or an instance of leading; 4: leaders” (“Leadership,” n.d.).
Attempting to understand the term, lead, one is taken down a path of 27 definitions
starting with “1 a: to guide on a way especially by going in advance; b: to direct on a
course or in a direction” (“Lead,” n.d.). This positional-focused understanding serves as
a jumping off point for discussion.
Interestingly, the U.S. Army, a hierarchical organization considered by many to
be more in line with early definitions of leadership focusing on positional authority and
transactional relationships (Diefenbach, 2013; Ring, Brown, Howard, & Van Ness, 2014;
Summers, 2011), integrated additional concepts into the understanding of leadership and
formally stated it “is the process of influencing people by providing purpose, direction,
and motivation while operating to accomplish the mission and improving the
organization” (U.S. Army, 2006, pp. 1-2), echoing other theorists’ elemental leadership
foundation (Northouse, 2015; Yukl, 2012). In addition to the need to influence followers,
Yukl (2012) added the leader must do more than motivate and direct, by facilitating
“collective efforts to accomplish shared objectives” (p. 66), indicating a more symbiotic
relationship between leader and follower. Jago (1982) divorced motivation from
leadership. Taking a transactional viewpoint, motivation is associated with supervision
and the accompanying formal authority of rewards and penalties. He further defined two
components of leadership: “The use of noncoercive influence to direct and coordinate the
activities of the members of an organized group” (p. 315) is viewed as a process; while
“the set of qualities or characteristics attributed to those who are perceived to
successfully employ such influence” is considered a property (p. 315).
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Organ and Bateman (1986) compared and contrasted leadership and management,
indicating both are similar except that leadership entails influencing group behavior and
is “the fine-tuning of group structures and transforms the potential energy of a cohesive
group into the kinetic of a dynamic, constructive force” (p. 555). According to Bush and
Glover (2003), the basis for influence was inspiration and support toward vision
attainment driven by professional and personal values. Rost (1993) acknowledged the
role influence played in the relationship but eschewed the term followers for
“collaborators” (p. 99), stating all are involved in leading and attaining effort for mutual
purposes. The effort was characterized by Beddoes-Jones (2013) as a “dynamic
interaction between individuals and groups, and broadly concerns the achievement of
tasks in the pursuit of some kind of goal or vision” (p. 12). For LaFasto and Larson
(2001), “First leadership is about vision—having the vision, articulating the vision,
inspiring a shared commitment to the vision. Every contemporary perspective on
leadership assumes that there is something of value we are pursuing and that attaining it
will require us to work together” (pp. 147-148).
Authoritatively defining leadership or even a particular leadership style has been
elusive. Literature reviews and studies by Bass and Bass (2008), J. M. Burns (2003),
Gardner et al. (2011), Northouse (2015), Parris and Peachey (2013), and Rost (1993) of
leadership definitions, studies, and articles identified a multitude of definitions and
taxonomies highlighting the ambiguity decried by Rosch and Kusel (2010). The
underlying morality, as in whether an individual must have good motives and seek out
moral results to be a leader, is even up for debate (J. M. Burns, 2003). However, Bass
and Bass (2008) indicated there are leadership definition commonalities that focus on the

22

leader and his or her behavior, effects, and interactions with followers. Regardless of the
terminology and definition, “leadership makes the difference” (Bass & Bass, 2008, p. 3);
and it “is a highly sought-after and highly valued commodity” (Northouse, 2015, p. 1).
Motivational Theories
Conditioned Response
As one of the early researchers into better understanding conditional reflexes and
motivation, Ivan Pavlov (2003) sought to expand the knowledge of the physiology of the
cerebral hemispheres beyond motor responses. During the late 19th century, Fritsch and
Hitzig (1870) demonstrated specific, desired muscle movement could be created with
proper stimulation of the cortex. However, there was no understanding of what drove
responses beyond lower level motor functions to undertake an activity or what activated
the cortex to signal (Pavlov 2003).
Pavlov (2003) concluded, “Every material system can exist as an entity only so
long as its internal forces, attraction, cohesion, etc., balance external forces acting upon
it” (p. 8). Therefore, he postulated the basic motivation for all animals was survival.
Reflexes such as freedom, self-defense, and investigation were learned to overcome
challenges; and new responses were continually being developed to respond to new
external stimuli (Pavlov, 2003). For instance, Pavlov noted the presentation of food
resulted in a dog’s salivary glands activating. He stated this response was not the result
of “an inborn reflex” (p. 22) but rather from a learned response of combining the
experiences of sight and smell with successfully eating the item all driven by the desire to
survive.
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By engaging the learned response, it was possible to introduce additional external
stimuli to create conditioned responses, essentially short circuiting the initial learned
response (Pavlov, 2003; Voudouris, Peck, & Coleman, 1989). For example, by preceding
bad-tasting food with an aroma, the animal related the aroma to the bad taste and would
not eat even if good-tasting food was offered after the aroma (Pavlov, 2003). In addition
to reducing anxiety, pain, and depression through procedures, drugs, and neutral
locations, the influence of a placebo phenomenon on humans was verified through the
use of various forms of pain (Voudouris et al., 1989; Wickramasekera, 1980).
Extrapolating from Pavlov’s concepts of constantly discovering new responses to reflexes
such as self-defense and investigation to ensure survival, it is possible to ask, “If survival
is assured, then what?” Maslow’s hierarchy of needs may be viewed as continuing the
development of the next levels of motivation.
Hierarchy of Needs
Unlike Pavlov’s (2003) research utilizing animals, Maslow (1970) believed
human nature was unique to the point that data from animal experiments must only be
applied to humans cautiously. Therefore, his hierarchy of needs was anthropomorphic
based, and he advocated research was best conducted outside the laboratory observing
life situations (Maslow, 1970). Five “basic needs” (Maslow, 1970, p. 35) composed the
hierarchy of needs: physiological, safety, belongingness and love, esteem, and selfactualization (Maslow 1943, 1970).
Physiological needs were best described as survival needs such as hunger, sleep,
and reproduction (Maslow 1943). However, at times they might be a conduit to fulfill
higher level needs. For instance, hunger may be a subconscious means to gain comfort
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through personal relationships, thereby satisfying the third-level need of belongingness
(Maslow 1970). Safety needs encompassed a broad range of needs including but not
limited to “security; stability; dependency; protection; freedom from fear, from anxiety
and chaos; need for structure, order, law, limits; and strength in the protector” (Maslow,
1970, p. 39).
Belongingness and love needs focused on acceptance into groups such as families,
teams, and organizations and resulted in the desired genuine affection of the individual by
group members (Maslow 1970). Esteem needs were broken down into two pillars. The
first focused on the individual’s opinion of self, while the second integrated the views of
others (Maslow 1970). The final need, self-actualization, was unique to every individual
in that it was the desire to “become everything that one is capable of becoming”
(Maslow, 1970, p. 46). The hierarchy’s ability to properly explain reality was questioned
by Handy (1994), who believed the transformational leader concept of idealized influence
was not represented.
As one need was satisfied, awareness of the next hierarchical need developed and
gradually emerged (Maslow, 1943; McGregor 1960). Ultimately, Maslow (1943) noted,
an “organism is dominated and its behavior only organized by unsatisfied needs” (p.
375). As a need became dominant, an individual’s desired future changed (Maslow
1943). For example, if one was starving and had little possibility of food, a future with
unlimited food was envisioned. On the other hand, if the physiological and safety needs
were met then a future of belongingness and ultimately personal development was
imagined (Maslow, 1943, 1970; McGregor, 1960).
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Maslow (1970) pointed to McGregor’s (1960) efforts in industrial situations as
theory validation while Bass and Bass (2008) identified numerous studies corroborating
the hierarchical needs structure, indicating “managers’ perceptions of the fulfillment of
their needs depended everywhere on their hierarchical rank in their organization” (p.
1016). However, they stated the level of overall need fulfillment was related to
geographic location. Managers in developing countries reported much less fulfillment
than those in developed countries. Participants from European nations indicated very
little importance was placed on needs (Bass & Bass, 2008). Maslow (1970) addressed
this phenomena by indicating need-fulfillment events and activities were gradually “taken
for granted” (p. xvi), forgotten, and eventually no longer valued until one was no longer
fulfilled (McGregor, 1960).
In addition to the five hierarchical needs, Maslow (1970) posited metaneeds and
cognitive needs, such as knowledge, understanding, truth, lawfulness, intellect, and the
ability to develop concepts or theorize, were essential to being human and foundational to
learning and creativity. In and of themselves, these needs were central to human values
and were both good and desirable (Maslow 1970). Their loss directly threatened a
human’s ability to meet the five basic needs (Maslow 1970).
Therefore, actions may be taken that do not properly align with the five basic
needs but are driven by metaneeds and cognitive needs (Maslow 1970). Latham and
Pinder (2005) echoed this sentiment and argued needs “explain why a person must act;
they do not explain why specific actions are chosen in specific situations to obtain
specific outcomes” (p. 488). For instance, the desire for knowledge through exploration
may override a basic need and place an individual’s safety at risk (Maslow, 1943).
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Similar to Pavlov’s (2003) findings, behavior could have been driven by conditioned
responses or other determinants (Maslow, 1943). Haslam, Powell, and Turner (2000)
challenged the hierarchy and theorized needs were based on self-identity, asserting all
needs were of equal value and self-actualization was not inherently more import than
safety. Bass and Bass (2008) challenged the universality of Maslow’s (1943, 1970)
construct and pointed to Triandis (2004) by highlighting, “What may be true of value
patterns in American and other individualistic cultures might not be true in the collective
cultures such as China and Japan” (Bass & Bass, 2008, p. 982). However, Ronen (2001)
highlighted the core validity of taxonomy in different cultures and recommended greater
study on collective cultures as team reward systems continued to gain popularity.
Regardless of the culture, a key concept from the hierarchy of needs was that leaders
must first seek to generate a desire by subordinates for higher level needs to increase
motivation and then fulfill those needs driving a new round of desires (Bass, 1985a; Bass
& Bass, 2008; J. M. Burns, 1978; Haslam et al., 2000; Maslow, 1965). Unfortunately, it
was acknowledged, leaders may also demotivate subordinates whereas “gratification
becomes as important a concept as deprivation in motivation theory” (Maslow, 1943, p.
375). It is these bookends of gratification or motivation and deprivation or demotivation
that serve as a parallel to Herzberg’s motivation-hygiene theory.
Motivation-Hygiene Theory
Focusing primarily on worker motivation, satisfaction, and performance,
Herzberg (1974) developed the motivation-hygiene theory (Locke & Latham, 2004;
Steers, Mowday, & Shapiro, 2004) also known as the two-factor theory of job attitudes or
satisfier-dissatisfier theory (Herzberg, 1974). His initial research with Mausner,
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Peterson, and Capwell in 1957 revealed a relationship between factors such as
achievement, recognition, and responsibility and the resultant favorable or unfavorable
feelings toward work (Herzberg, Mausner, & Snyderman, 2005). These factors were also
found to be related to preceding factors including policy, interpersonal relationships, and
salary (Herzberg et al., 2005). The effects of positive or negative feelings toward work
impacted performance, turnover, attitude toward the organization, and interpersonal
relationships (Herzberg, 1974; Herzberg et al., 2005). Increased satisfaction drove higher
performance while increased dissatisfaction led to work avoidance (Herzberg, 1968,
1974; Organ & Bateman, 1986). Further analysis revealed two broad categories of
factors, motivation and hygiene, were correlated to the level of satisfaction participants
had toward work (Herzberg, 1968, 1974; Herzberg et al., 2005).
Motivation factors (Figure 1), also known as job satisfiers or intrinsic factors,
responsible for positive feelings toward work were related to providing a more enriching
task or job (D. Anderson, 2012; Herzberg et al., 2005). In a continuation of the
motivation concept, self-determination theory recognized competence, relatedness, and
autonomy as intrinsic motivators (Ryan & Deci, 2000; Steers et al., 2004). Hygiene
factors or job dissatisfiers/extrinsic factors (Figure 1) “surround the doing of the job”
(Herzberg et al., 2005, p. 113) and are most likely the cause of demotivation (Herzberg,
1968). It was therefore understood the concept of satisfaction was not a continuum with
satisfaction and dissatisfaction at opposite ends. Motivation factors either provide
satisfaction or no satisfaction while hygiene factors were responsible for dissatisfaction
or no dissatisfaction (Herzberg, 1968, Herzberg et al., 2005; Organ & Bateman, 1986).
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Figure 1. Herzberg’s motivation-hygiene theory. Relationship of motivation and hygiene factors
to job satisfaction. Adapted from Organization Development: The Process of Leading
Organizational Change (2nd ed.), by D. Anderson, p. 26, 2012, Thousand Oaks, CA: Sage and
Organizational Behavior: An Applied Psychological Approach (3rd ed.), by D. Organ & T.
Bateman, pp. 112-113, 1986, Plano, TX: Business Publications.

As a result, popular efforts to enrich jobs, improve supervisory skills, and increase
pay in reality failed or reduced long-term productivity (D. Anderson, 2012; Herzberg,
1968). Care must be taken when evaluating productivity improvement proposals. A
financial award or increased pay for superior efforts would be expected to increase
productivity while an across-the-board salary increase would not (Herzberg et al., 2005).
In this example, the increased compensation was the result of recognition. However, if
the organization was in a dissatisfied state due to an imbalance of a hygiene factor, then
the leader should consider action. For instance, if wages were lower than the local
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average for equivalent work, increased income would return the organization to a level of
no dissatisfaction. The result may be a short-term productivity improvement or simply
less employee dissatisfaction (Herzberg, 1974).
Twenty-five years after Herzberg, Mausner, Peterson, and Capwell’s (1957)
initial study, Katzell and Guzzo (1983) conducted a meta-analysis of 207 American
studies exploring psychological approaches to productivity improvement. Although the
analysis did not categorize efforts as motivation or hygiene and included a wide range of
exceptions, the overall results indicated motivation factors improved satisfaction as
measured by output. Hygiene factors were shown to reduce dissatisfaction measured by
work disruption (Katzell & Guzzo, 1983).
For leaders, Herzberg et al. (2005) indicated their role in increasing motivation
was clear. Leaders must create an environment positively recognizing effort and
allowing for creative achievement enabling self-actualization for subordinates. They
sounded the warning klaxon for those focused on hygiene factors such that “if conditions
not related to the actual conduct of work are the major source of satisfaction, there is little
motivation for the fulfillment of the highest potentiality in the work of each individual”
(Herzberg et al., 2005, p. 131). It was up to the leader to determine the best method to
increase satisfaction and motivate followers. The next section addresses this issue and
discusses leadership theories.
Evolution of Leadership Theory
As society and societal norms changed, so too did the understanding, study, and
definition of leadership change (Bass & Bass, 2008). The concept of a leader exercising
power and control gave way to a richer and more nuanced understanding of leadership.
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Theorists posited leaders were responsible for motivation; vision; change within an
organization, industry, or society; change to individuals both inside and outside the
organization; social responsibility; and so forth (Bass & Bass, 2008; Northouse, 2013;
Penney & Neilson, 2010; Stogdill, 1975) by affecting a follower’s “intellectual,
emotional, and spiritual elements” (Summerfield, 2014, p. 252). In what was considered
by many as a seminal leadership study review, Stogdill’s (1974) first edition of the
Handbook of Leadership: A Survey of Theory and Research reviewed over 3,000
leadership studies dating back to the early 1900s and used 26 pages to discuss leadership
definitions and theories. Nearly 35 years later, Bass and Bass’s (2008) updated version
contained almost 80 pages of leadership definitions and theories, highlighting the rapid
expansion of research and application into the field of leadership.
The concept of leadership expanded from focusing on great men and traits in
the late 1800s and early 1900s, in which the individual was born with leadership
attributes, to an emphasis on behavior in the mid-20th century (Bass & Bass, 2008).
While the pursuit of reconciling characteristics with leadership fell out of favor in the
1950s, exploring the needs of the individual came to the forefront as McGregor’s (1960)
Theory X and Theory Y drove a new branch of leadership study (Bass & Bass, 2008).
The first half of the 20th century saw the development of situational leadership as
Murphy (1941) declared, “Leadership does not reside in a person. It is a function of the
whole situation” (p. 674), holding that the leader was only a factor of the social situation
(Bass & Bass, 2008; Judge, Bono, Ilies, & Gerhardt, 2002).
Leadership theorists then turned their attention toward understanding and
advocating the primacy of the situation’s influence on the leader as contingency theories

31

took the forefront (Bass & Bass, 2008; Craighead & Nemeroff, 2001). The concept of an
exchange, reward for an action, between the leader and follower was integrated with
previous theories resulting in a leadership triumvirate of trait-situation-transaction (Bass
& Bass, 2008; Yukl, 2012). As the 20th century drew to a close and contingency theories
were ascending, the seeds had been sown for new postsituational leadership theories.
LaFasto and Larson (2001) indicated, “Contemporary perspectives on leadership
increasingly emphasize the relationship between leaders and constituents. There is a
clear movement away from understanding leadership as positional authority and toward
understanding leadership in terms of relationship between leader and constituent” (p.
148) such as transactional, transformational, or charismatic leadership styles (Avolio &
Yammarino, 2013; Bass, 1985a; Bass & Bass, 2008; Yukl, 2012). The twists and turns of
leadership theory have developed a robust stable of concepts, each supported by some
amount of empirical evidence such that “no leadership theory can rightfully claim the
comprehensive treatment of the entire domain of leadership phenomena” (Jago, 1982, p.
330).
Leadership Theories
Great man and trait theories. Considerable early research into leadership theory
in the mid-19th to early-20th centuries revolved around the premise leaders were innately
great men, responsible for shaping significant events and the world (Bass & Bass, 2008).
An early theorist to espouse a concept of great men, Thomas Carlyle (1840) believed
these men were in and of themselves, without the influences of outside variables, great
leaders. He described a great man:
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The living-fountain, which it is good and pleasant to be near. The light which
enlightens, which has enlightened the darkness of the world; and this is not as a
kindled lamp only, but rather as a natural luminary shining by the gift of heaven.
(p. 4)
For the next century, the concept of leadership as part of one’s superior being that was
hereditary and could be passed on gained acceptance by numerous theorists and may be
viewed as the basis for eugenics (Bass & Bass, 2008; Galton, 1869; Osborn, 1937;
Woods, 1913). More recent research identified genetic links to leadership traits,
characteristics, and behavior (Bass & Bass, 2008; Rose, 1995). However, another vein of
research developed recognizing leadership characteristics were not the sole domain of
extraordinary individuals (Judge et al., 2002)
William James advocated his thoughts on the great man theory in an 1880 lecture,
“Great Men, Great Thoughts, and the Environment to the Harvard National History
Society” (Bass & Bass, 2008; McGranahan, 2011). One of the key concepts he debated
related to genetics versus society’s influence. James believed natural selection was in
part responsible for the creation of the leader. However, society also played a role
through its acceptance or rejection of both the leader and the leader’s abilities
(McGranahan, 2011). Through society’s acceptance, the characteristics and values of the
selected leader are viewed as appropriate for a leader. Therefore by being selected, the
leader in turn influences society on what a leader is. This creates somewhat of a halo
effect for individuals with similar characteristics and values, increasing their likelihood of
being selected as a leader (E. Jones & Davis, 1966; Kelley, 1971; McGranahan, 2011;
Organ & Bateman, 1986).
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In a similar vein, Kelley (1971, 1987) attributed the perception of leadership
behavior to either external or internal causes (Organ & Bateman, 1986). External causes
such as society or the situation were limited to aid in understanding the internal drivers of
leadership behavior (Organ & Bateman, 1986). Internal causes included knowledge,
capabilities, motivations, and traits (E. Jones & Davis, 1966; Organ & Bateman, 1986).
Traits may be either physical such as height and appearance or other unique
characteristics (Bass & Bass, 2008; Organ & Bateman, 1986; Roberts & DelVecchio,
2000; Stogdill, 1948). Recent studies with twins explored the impact of genetics and
leaders (Arvey, Rotundo, Johnson, Zhang, & McGue, 2006; Li, Arvey, Zhang, & Song,
2012; Zhang, Ilies, & Arvey, 2009).
Studying male identical and fraternal twins who either were or had been in
various levels of leadership positions (leadership occupancy), Zhang et al. (2009)
determined the social environment at home during adolescence impacted future
leadership. The influence of genetics was moderated in individuals with greater parental
support and less conflict during adolescence, while the opposite was true for those in a
less supportive, conflict-filled social environment. However, when correlating hereditary
and environmental factors to leadership occupancy and transformational leadership, Li et
al. (2012) indicated genetic influences such as mental ability and personality played a
greater role than the environment. Utilizing the Multidimensional Personality
Questionnaire construct, Arvey et al. (2006) identified significant correlations between
leadership and the characteristics of social potency and achievement and no correlation
with well-being, stress reaction, alienation, control, harm avoidance, traditionalism,
absorption, and unlikely virtues. The Multidimensional Personality Questionnaire used
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12 categories and 59 characteristics to evaluate interpersonal style, behavior, and
engagement (Patrick, Kramer, Tellegen, Verona, & Kaemmer, 2012).
Judge et al. (2002) conducted a meta-analysis of nearly 1,500 abstracts resulting
in 78 studies, discovering over different 50 characteristics related to leadership. Utilizing
the five-factor model for analysis (Digman, 1990; Goldberg, 1990), their review
confirmed a strong correlation between leadership and extraversion, conscientiousness,
and openness and a strong negative correlation with neuroticism (Arvey et al., 2006;
Judge et al., 2002). However, Judge et al. (2002) noted the presence and/or strength of
correlations differed across groups. Employing six overarching categories—physical
characteristics, social background, intelligence and ability, personality, task-related
characteristics, and social characteristics—to a meta-analysis of leadership research, Bass
and Bass (2008) also identified more than 50 leadership-related characteristics while
Goldberg (1990) recognized 1,431 trait adjectives in his review.
This brings the discussion back to the essence of James’s (1880) theory that both
society and genetics impact the development and selection of the leader. Whereas Bass
and Bass (2008) acknowledged “leaders are both born and made” (p. 48), for those not
endowed with the genetics beneficially predisposing them for leadership, a review of the
literature supported external forces impacted and helped form the leader. Kirkpatrick and
Locke (1991) concluded leaders are unique in that “leaders do not have to be great men
or women by being intellectual geniuses or omniscient prophets to succeed, but they do
need to have the ‘right stuff’ and this stuff is not equally present in all people” (p. 59).
Theory X and Theory Y. Related to Maslow’s (1943) hierarchy of needs and
Herzberg et al.’s (1957) motivation-hygiene theory, Douglas McGregor’s (1957/2000,
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1960) Theory X and Theory Y approached the challenge of harnessing “human energy”
(p. 7) for organizational objectives. While Maslow (1943) identified five levels of needs
that motivated individuals, McGregor (1957/2000, 1960) outlined four levels and
advocated principles to motivating employees from a leader or management perspective.
His Theory X and Theory Y addressed how management motivated workers and was
based on two diametrically opposed concepts of the human state of motivation. Maslow
(1970) lauded McGregor’s efforts, insomuch as they supported and validated his
hierarchy needs theory, and posited Theory X and Theory Y was plausible, provided 36
preconditions from trust among all to assuming everyone was healthy were met (Maslow,
1965). Joining Maslow (1965) in asserting the need for preconditions, Haslam et al.
(2000) opined Theory Y was only plausible if both the leader and follower had the same
social identity and shared a sense of “us-ness” (p. 329). It could also be said Theory X
was a precondition for Theory Y (McGregor, 1957/2000, 1960)
In Theory X, the leader was responsible for active intervention by directing,
motivating, coercing, and controlling followers primarily via pay and other hygiene
factors (McGregor, 1957/2000, 1960; Pinder, 2008). Followers, who were passive by
nature, were assumed to resist organizational needs and change; lack motivation or
ambition; dislike work, performing only the minimal amount; and focus on personal
needs (Bass & Bass, 2008; McGregor, 1957/2000, 1960).
The leader was required to be aware of the interplay between the needs fulfilled
and rewards offered. Theory X follower characteristics hypothesized by McGregor
(1957/2000, 1960) only applied if follower needs were not being met. Furthermore,
McGregor (1960) pointed to studies conducted by Herzberg et al. (1957) reporting
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Theory X management control mechanisms of pay and benefits only motivated human
effort for lower level need satisfaction and were “useless methods of motivating
people . . . whose social, egoistic, and self-fulfillment needs are predominant”
(McGregor, 1957/2000, p. 11). Unless work was addressing the higher level needs, it
was no surprise followers exhibited Theory X characteristics. As a result, McGregor
(1957/2000, 1960) argued Theory X should only be applied if a follower’s physiological
and/or safety need fulfillment was lacking and proposed Theory Y to guide
management’s actions.
Theory Y assumed an individual’s passivity was the result of previous
experiences within the organization (McGregor, 1957/2000, 1960). Conversely and
similar to Herzberg et al.’s (1957) motivation factors, individuals were internally
motivated, sought responsibility, and were willing to work toward organizational goals if
their effort resulted in higher level personal needs satisfaction (Bass & Bass, 2008; Bindl
& Parker, 2010; Haslam et al., 2000; McGregor, 1957/2000, 1960). McGregor (1960)
declared it was essential for a leader to create “conditions such that the members of the
organization can achieve their own goals best by directing their efforts toward the success
of the enterprise” (p. 49) whereby the seeds of human motivation unleash the unfulfilled
needs energy from within the individual (McGregor, 1960; Bass & Steidlmeier, 1999;
Bindl & Parker, 2010; Latham & Pinder, 2005; Stogdill, 1975). Integration required
organizations provide workers personal and professional development opportunities and
encouragement to voluntarily apply knowledge, skills, and other talents toward work
(McGregor, 1957/2000, 1960). The forces to harness the worker’s energy originated
from within, the individual’s needs, and external, the leader’s ability to motivate (Latham
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& Pinder, 2005). The combination of internal drive and external forces signaled the need
for creative leaders to delegate, collaborate, decentralize, encourage followers, and set
goals (McGregor, 1957/2000).
Transactional leadership. In line with Maslow’s (1943) hierarchy of needs and
McGregor’s (1957/2000) Theory X position that individuals sought opportunities to
fulfill their needs, J. M. Burns (1978) and Bass (1985b) theorized need fulfillment was
attained through an agreed upon exchange benefiting those involved (Bass, 1985b; Bass
& Bass, 2008). The exchange was characterized as “a transaction in which followers’
needs are met if their performance measures up to the explicit or implicit contracts with
their leader” (Bass, 1985b, p. 27). Two factors, contingent reward and management-byexception, formed the basis for the transactional leader-follower construct (Bass, 1985b;
Bass & Bass, 2008)
The contingent reward or reinforcement relationship was built upon both the
leader and follower understanding and accepting performance expectations and
anticipated positive or negative rewards (Bass, 1985b; Bass & Avolio, 1990; Bass &
Bass, 2008). Both parties agreed the value of the end result, the amount of effort
required, and the linkage between effort and result were adequate and desirable (Pearce et
al., 2003). In essence, two-way feedback was the glue that held transactional leadership
together (Bass & Steidlmeier, 1999). Feedback was identified as a core component of
goal setting for performance expectations and, when properly employed, improved both
work performance and quality (Renn & Fedor, 2001). It was incumbent on the leader to
recognize followers’ needs, communicate how these needs would be met, provide
adequate resources, and follow through with expected rewards (Bass, 1985b; Bass &
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Bass, 2008). The type of reward earned indicated if the agreed upon transaction was met
and served to motivate the follower (Bass, 1985b; Bass & Bass, 2008, Bass &
Steidlmeier, 1999). Rewards for fulfilled agreements included praise, benefits, positive
recommendations, and public recognition while punishment, a negative reward intended
as a corrective action for the inability to meet agreed upon results, included being
informed of the poor performance, discipline, and loss of status (Bass, 1985b; Bass &
Bass, 2008, Bass & Steidlmeier, 1999). It was part of the latter, punishment, that the
second component of transactional leadership became apparent.
Management-by-exception explored the behavior of the leader in recognizing
inadequate performance and feedback timing. Active management-by-exception was
practiced by leaders who kept track of follower actions and intervened when
unacceptable performance was detected (Bass, 1985b; Bass & Bass, 2008, Bass &
Steidlmeier, 1999). In passive management-by-exception, the leader was informed of
performance that did not meet the transaction agreement and then took corrective,
negative reward action (Bass, 1985b; Bass & Bass, 2008; Bass & Steidlmeier, 1999).
Essentially, the core of the three-dimensional transactional leadership was feedback as
conducted via active and passive management-by-exception, and reinforcement provided
as both positive and negative rewards (Bass, 1985a, 1985b; Bass & Bass, 2008; Bass &
Steidlmeier, 1999). Given the components of transactional leadership, an understanding
was required for incongruent follower behavior that was not based on self-interest (Bass,
1985b; J. M. Burns, 1978).
Transformational and charismatic leadership. Building upon transactional
leadership’s focus on a mutually beneficial social exchange between a leader and
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followers and expanding the leader’s impact, transformational leadership addressed a
higher order of transcendent change (Bass, 1985b; Bass & Avolio, 1990; Bass & Bass,
2008). Similar to transactional leadership, J. M. Burns (1978) and Bass (1985b) were
influential in developing transformational leadership theory, but J. M. Burns’s (1978)
transforming leadership theory was considered the conceptual genesis (Bass & Bass,
2008). He emphasized the need to understand the leader-follower relationship in that
“leaders take the initiative in mobilizing people for participation in the process of change,
encouraging a sense of collective identity and collective efficacy, which in turn brings
stronger feelings of self-worth and efficacy” (J. M. Burns, 2003, p. 25). This relationship
was based on a moral leader imbued with virtue and ethics and who employed moral
processes to attain positive transforming values (Bass & Avolio, 1990; J. M. Burns, 1978,
2003). The transformational leader conveyed transcendent goals that struck at the old
way of doing business, going beyond incremental steps to creating a new normal
(Ackerman Anderson & Anderson, 2010; J. M. Burns, 2003). Hughes and Wass (1970)
reminded the practitioner change required appropriate actions for each organizational
level in order to achieve the overall transformational objective.
Bass and Bass (2008) discussed the three components inherent in a transforming
leader’s ability to inspire followers to strive for transcendent goals as first raising
followers’ understanding of the value of the transcendent goal (Bass & Avolio, 1990; J.
M. Burns, 2003). After goal comprehension, followers internalized and accepted the
organization’s need was greater than their own. Third, as Bass and Avolio (1990) and
Burns (2003) indicated, the leader empowered or enabled followers to move beyond
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“safety and security to higher-level needs for achievement and self-actualization” (Bass
& Bass, 2008, p. 619).
Building on J. M. Burns’s (1978) transforming leadership, Bass (1985a, 1985b)
identified three multidimensional components of transformational leadership: intellectual
stimulation, individualized consideration, and charismatic leadership, which later evolved
into the four Is of transformational leadership after charismatic leadership was identified
as idealized influence and inspirational motivation was included (Bass & Avolio, 1990;
Bass & Bass, 2008). Renaming charismatic leadership to idealized influence called to
mind the similarities between transformational and charismatic leadership to the point
some used the terms interchangeably (Avolio & Yammarino, 2013; Den Hartog, House,
Hanges, Ruiz-Quintanilla, & Dorfman, 1999; Hunt, 1999; Shamir, House, & Arthur,
1993; Van Knippenberg & Sitkin, 2013).
However, vision development and articulation were tied closely to charismatic
leadership (Bass & Bass, 2008; Mumford & Strange, 2013) as well as the overall context
of the leader and followers (Kim, Dansereau, & Kim, 2013; Kim, Dansereau, Kim,
Wang, et al., 2013). Additionally, the leader required charisma and a charismatic
relationship with the followers, which was always at risk of being lost (Bass & Bass,
2008). The harmony between the two leadership theories was emphasized by Bass and
Bass (2008) in that “the charismatic leader is likely to be transformational, but it is
possible—although unlikely—to be transformational without being charismatic. A
highly intellectually stimulating teacher, for instance, may transform students without
their regarding the teacher as charismatic” (p. 620). Acknowledging this relationship,
Yukl’s (2012) meta-analysis results were surprising since numerous studies uncovered a
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leadership effectiveness divergence between transformational and charismatic leaders,
with transformational leadership having a greater positive impact on effectiveness. Van
Knippenberg and Sitkin (2013) challenged the charismatic leader construct validity,
while Avolio and Yammarino (2013) acknowledged the differences between
transformational and charismatic leadership are not universally accepted: “The ‘new
genre’ scholars argue that they are the same; the ‘transformational’ scholars argue they
are different; the ‘charisma’ scholars argue that they are addressing the important and
unique component; and the ‘leadership’ and other scholars are just confused!” (p. xxxii).
Although transformational leadership was born from transactional leadership and
both are different, leaders may exhibit components of each simultaneously (Bass, 1985a;
Bass & Avolio, 1990; Bass & Steidlmeier, 1999). Furthermore, these two constructs
were not the terminal points of a leadership continuum. Whereas transactional
leadership’s management-by-exception were more reactive, laissez-faire leadership, the
antithesis of transformational leadership, was a complete absence of leadership (Bass,
1985a; Bass & Bass, 2008; Bass & Steidlmeier, 1999).
Authentic leadership theory. While the great man theory postulated an
individual was born with the innate ability to lead (Bass & Bass, 2008; Carlyle, 1840;
Galton, 1869; Osborn, 1937; Woods, 1913), and theories such as transformational and
transactional leadership focused on the leader-follower relationship, the concept of
authentic leadership has more recently emerged. Bass and Steidlmeier’s (1999) concept
of an authentic transformational leaders’ adherence to personal positive morals
influenced the initial formulation of the authentic leader concept (Gardner et al., 2011;
Luthans & Avolio, 2003). Although Gardner et al. (2011) identified 13 different
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definitions, a keystone characteristic of authentic leaders indicated they act in such a way
that is true to who they are as a person (Bass & Bass, 2008). Kernis (2003) explained
leaders must not deny or ignore information about themselves. By accepting both their
positive and negative aspects, authentic leaders acted “in accord with one’s values,
preferences, and needs as opposed to acting merely to please others or attain rewards or
avoid punishments” (Kernis, 2003, p. 14). In other words, Henderson and Hoy (1982)
stated, a leader’s actions were “unconstrained by traditional role requirements” (p. 3).
By eschewing expected actions and embracing core values, Avolio and Gardner
(2005) indicated a “relational transparency” (p. 317) was created resulting in a unique
and special leader-follower relationship (Avolio & Gardner, 2005; Henderson & Hoy,
1982). Whereas this transparent relationship enabled followers to have a better
understanding of the leader’s motivations, Shamir and Eilam (2005) held followers
followed due to shared core values. These shared values enabled the follower to
transcend from “What am I here for” to “What are we here for?” (Shamir & Eilam, 2005,
p. 409). A review of the authentic leadership literature highlighted support for the
concept that an authentic leader’s core values may be contagious and followers may
begin to mirror them (Avolio & Gardner, 2005; Luthans & Avolio, 2003). However,
Bass and Steidlmeier (1999) held the leader must engage followers to create situations
congruent with their values. Regardless of how the mutual values were developed,
authentic leaders essentially multiplied their impact, including increased social
engagement by followers, with the creation of a healthier and more satisfying work
environment (Avolio, Gardner, Walumbwa, Luthans, & May, 2004; Chan, Hannah, &
Gardner, 2005; L. Williams, 2014).

43

Despite a growing body of literature, defining authentic leadership continues to be
elusive (Beddoes-Jones, 2013; Gardner et al., 2011). Perhaps to that end, Bass and Bass
(2008) did not recognize authentic leadership as a unique subject but did discuss
authenticity. Bass and Steidlmeier (1999) identified the positive, idealized authentic
transformational leader as a counterbalance to the confrontational, self-serving
pseudotransformational leader. In a similar vein, Beddoes-Jones (2013) stated authentic
leadership was only present at the intersection of the philosophical and psychological
self, resulting in a self-aware, highly ethical individual. Recognizing the differences in
definitions and constructs, authentic leaders were imbued with positive characteristics.
From the origins of the authentic leader concept and continuing into current theory, the
leader was self-aware and self-regulating, was willing to act in accordance with his or her
core values, refrained from manipulating others, and was accountable (Avolio & Gardner,
2005; Henderson & Hoy, 1982). Therefore, foundational characteristics of trust, honesty,
and consistency were naturally present since the leader acted in accordance with core
values (Bass & Bass, 2008).
Bass and Steidlmeier (1999) applied the transformational leader idealized
influence concept of good morals and ethics, collaboration, high standards, vision,
confidence, and honesty. Luthans and Avolio (2003) stated, “The authentic leader is
confident, hopeful, optimistic, resilient, transparent, moral/ethical future-oriented, and
gives priority to developing associates into leaders themselves” (p. 243). Additional
characteristics frequently identified in the literature included but were not limited to the
following: accepts responsibility; establishes clear standards and expectations based on
moral beliefs; empowers others; is fair, predictable, flexible, patient; and has energy
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(Bass & Steidlmeier, 1999; Beddoes-Jones, 2012; Henderson & Hoy, 1982; Peus,
Wesche, Streicher, Braun, & Frey, 2012; L. Williams, 2014; Zhu, Avolio, Riggio, &
Sosik, 2011). The role of moral emotions, particularly guilt and empathy, were
spotlighted by Zhu et al. (2011). Authentic leaders were keenly aware of their impact on
followers (Beddoes-Jones, 2013; Zhu et al., 2011). Finally by living their core values,
authentic leaders served as positive role models (Bass & Steidlmeier, 1999; BeddoesJones, 2013; Zhu et al., 2011).
Leadership’s impact on the follower and organization. Regardless of the
theories and terminology used to describe leadership, effective leadership was vital for
organizational success. The effective leader added value (LaFasto & Larson, 2001) by
influencing individuals to internalize and work toward organizational goal attainment and
preventing apathy (Bass & Bass, 2008; Yukl, 2012). Leadership theories created
numerous paths a leader could take.
For instance, the cumulative results of job performance were vital to an
organization’s survival. Leadership styles impacted job performance and satisfaction
(Laschinger, Wong, Cummings, & Grau, 2014; L. Williams, 2014). Although many
factors influenced employee retention, job satisfaction was positively related (Aydogdu
& Asikgil, 2011; De Milt, Fitzpatrick, & McNulty, 2011; Judge, Thoresen, Bono, &
Patton, 2001; Kim & Park, 2014). Furthermore, retaining employees and their associated
knowledge and skills was a critical component of an organization’s competitiveness,
reducing new employee orientation and training costs (Cardy & Lengnick-Hall, 2011;
Ramlall, 2004). The leadership style’s summative impact, positive or negative, on both
productivity and retention was greater than on just one, influencing organizational
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success. The overall impact of a given style rippled throughout the organization,
amplifying the leader’s effectiveness or lack thereof. Therefore, understanding what was
effective leadership and its impact on an organization was imperative to forging a path of
continued success.
Leadership Studies
People have been interested in leadership concepts and principles for thousands of
years. In the 5,700-year old Egyptian The Instruction of Ptah-Hotep, one of the world’s
oldest surviving texts, guidance on how to be a leader is offered (Gunn, 1906/n.d.), while
the Chinese strategist Sun Tzu provided military leaders advice 2,500 years ago (Griffith,
1971). Although neither likely conducted research in a manner as it is done today, their
study of leadership is no less valuable and identifies the desire to understand what makes
a successful leader.
A review of the leadership studies and associated theories literature revealed
leadership research emphasized the leader and his or her associated behaviors,
characteristics, types, styles, and strategies (Bass & Bass, 2008; House & Aditya, 1997;
Jago, 1982; Yukl 2012). Due to a plethora of leadership theories developed throughout
the years, numerous leadership types and styles have been studied, from two,
transformational and transactional (J. M. Burns, 1978); three, transformational,
transactional, and charismatic (Bass, 1985b); four, task oriented, relations oriented,
change oriented, and external (Yukl, 2012); or more, entrepreneurial jungle fighter,
intellectual, servant, strategic, self-sacrificing, individualized, charismatic, and another
type (Kim, Dansereau, & Kim, 2013) were associated with different theories. Appendix
B, Table B1 provides additional leadership study examples. Data collection was
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accomplished with an emphasis on self-reporting or leader-subordinate relationships to
describe leadership as it was being practiced (DeGroot et al., 2000; Eagly et al., 2003;
Jago, 1982; Scott, Sochalski, & Aiken, 1999; Sessa et al., 2007; Yukl 2012). According
to House and Aditya (1997), “A problem with the current study of leadership is that it
continues to focus excessively on superior-subordinate relationships” (p. 465). Jago
(1982) recognized shortfalls “in the interpretation of such subjective measures of
behavior. To the extent self-descriptors and followers’ descriptions were affected by
perceptual biases” (p. 331) and social desirability, leader-follower relationships and
effectiveness results may have been enhanced (Donaldson & Grant-Vallone, 2002; Jago,
1982; Moorman & Podsakoff, 1992). Understanding current relationships focusing on
the leader failed to address key follower concepts which were, Avolio and Yammarino
(2013) stated, “ironically a neglected component of most theories of leadership” (p.
xxvii). According to Bass and Bass (2008), there is a need for a “concept of leadership as
an attribution that is consistent with the implicit theories about it that are held by the
individuals and groups who are led” (p. 25).
Several studies addressed the differences between those who became leaders and
those who did not. C. Anderson and Schneier (1978) studied personality types using
Rotter’s 1966 internal-external control model and determined internal-oriented
individuals who perceived rewards as a result of their own behavior and not the result of
external forces were more likely to become leaders. Furthermore, successful leaders
were more likely to exhibit internal-orientation characteristics such as self-serving, ability
to remain calm, coalition builders, aggression, and decisiveness which were more evident
than external social and emotional behaviors (C. Anderson & Schneier, 1978).
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Kirkpatrick and Locke (1991) revealed characteristics of leaders and followers differed in
that leaders had “drive, the desire to lead, honesty/integrity, self-confidence, cognitive
ability, and knowledge of the business” (p. 49).
Inconsistent terminology is not the only source of confusion. Instances of
disagreement between researchers, such as Matthew (2009) and Burkgren (2004)
identifying a strong correlation between leadership and creativity and Kirkpatrick and
Locke (1991) and Youngjohn (1999) unable to find a similar relationship, drove
uncertainty and emphasized mixed research results. On the other hand, instead of
focusing creativity on the vision, organization, or task, Northouse (2015) pointed to the
leader, stating “creative development of self” (p. 173) was essential to lead an
organization.
Leadership studies provide mixed results. Since the mid-1980s,
transformational and transactional leadership have been the focus for much of the
leadership research (Judge & Piccolo, 2004; Pearce et al., 2003; Yukl, 2012). According
to Bass and Avolio (1990), transformational leadership was an extension of transactional
leadership beyond just satisfying an agreed upon exchange but drove greater effort and
performance. As a result, much of the recent leadership literature placed a primacy on
transformational leadership, as studies indicated it was more effective than transactional
leadership (Bass, 1985b; Bass & Avolio, 1990; Yukl, 2012; Zhu, Chew, & Spangler,
2005). However, many studies indicated transformational leadership may not always be
the most desired or effective leadership style (Bass & Bass, 2008; Judge & Piccolo, 2004;
Kalu, 2010).

48

Judge and Piccolo’s (2004) meta-analysis of 87 sources with 626 correlations,
when compared to transformational leadership, determined the contingency reward
component of transactional leadership had higher validity coefficients for follower job
satisfaction, follower motivation, and leader job performance, which was confirmed by
Kalu (2010). Transformational leadership was more closely associated with follower
satisfaction with the leader, leader effectiveness, and group performance. Furthermore,
in the four settings of their study, business, military, college, and public sector,
contingent reward was more effective in the business world (Judge & Piccolo, 2004).
Kalu (2010) revealed the strong positive impact on job effectiveness of contingent reward
outweighed the impact of the inspirational motivation component of transformational
leadership. Similar results were identified by Morrison, Jones, and Fuller (1997) when
they studied job satisfaction for nurses. Contingent reward had a greater correlation to
job satisfaction than inspiration, intellectual stimulation, and individualized
consideration. They also noted transformational leadership when compared to
transactional leadership had a much larger impact on unlicensed nurses but had a similar
impact on licensed nurses. The recent research emphasis on studying the
transformational-transactional leadership construct with a heavy reliance on behavior
composite scores has begun to concern some in the field (Cox, Pearce, & Sims, Jr., 2003;
Yukl, 1989a, 2012). To that end, researchers also explored the impact and preferences of
additional leadership styles. Yukl (2012) cautioned against the continued focus on a
leader’s actions on a follower and applauded efforts to revisit and expand previous
leadership theories.
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Transformational and transactional leadership styles were found to be only half of
a leadership quad by Pearce et al. (2003), with directive and empowering the other two.
Burke et al. (2006) in a meta-analysis identified two leadership style categories, task
focused which included transactional leadership as a component and person focused with
a transformational leader component. Both task- and people-focused styles impacted
perceived team effectiveness and productivity at similar levels, while a person-focused
style was almost twice as effective on team productivity (Burke et al., 2006). It should be
noted, boundary spanning and empowerment accounted for more than a twice difference
in perceived team effectiveness than transformational behavior and about fourfold
difference than transactional behavior (Burke et al., 2006). Components of charismatic
leadership were found to mediate visionary leadership performance (Kirkpatrick &
Locke, 1996). DeGroot et al. (2000) determined charismatic leaders had a greater impact
on group performance than individual performance. Kim, Dansereau, and Kim (2013)
indicated low self-esteem individuals preferred charismatic leaders during times of crisis,
while those with high self-esteem preferred charismatic leaders during periods of low
conflict.
The Global Leadership and Organizational Behavior Effectiveness (GLOBE)
study employed six leader constructs and identified across 58 countries that
charismatic/value based and team-oriented styles overall were the most effective.
However, cultural differences played a role in the level of effectiveness and also resulted
in selection of participative and humane-oriented styles as the most effective in 17% of
the participating countries (Dorfman, Javidan, Hanges, Dastmalchian, & House, 2012;
Hoppe & Eckert, 2011). An authentic leadership meta-analysis by Gardner et al. (2011)

50

indicated it was also positively related to job performance, satisfaction, engagement, and
organizational performance. According to Kaiser and Overfield (2010), the dichotomy of
flexible leadership indicated “the mastery of opposing but complementary behaviors in
terms of how one leads as well as in terms of what organizational issues a leader focuses
on” (p. 105) positively correlated to leadership effectiveness. A number of studies
indicated effective leaders must not only be proficient in multiple styles but also apply
components of different styles simultaneously (Kaiser & Overfield, 2010; Kalu, 2010).
A review of the literature revealed distinctions between leadership styles were not clear
cut. Individuals may have been performing as different topological leaders
simultaneously or applying characteristics from multiple styles concurrently even when
styles conflicted (Pearce et al., 2003; Reddin, 1977; Yukl, 2012).
The above discussion provided only a few of the many examples of conflicting
leadership study outcomes indicating mixed results. Jago (1982) stated, “No leadership
theory can claim comprehensive treatment of the entire domain of leadership phenomena.
Because, at least some empirical support is available for each perspective” (p. 330).
Leadership characteristics. Bass and Bass (2008) stated, “Individual traits may
be consistently important in a wide range of leadership situations” (p. 104). While many
studies applied varying leadership taxonomies, a review of the literature revealed others
sought to identify and discover unique leadership characteristics (Bass & Bass, 2008;
Judge & Piccolo, 2004). Although “certain qualities—such as initiative and fortitude—
have appeared repeatedly as characteristics of leaders” (Bass & Bass, 2008, p. 104), the
myriad theories, definitions, and nonstandardized terminology made it difficult to identify
characteristics across studies (C. Anderson & Schneier, 1978; Judge et al., 2002; Yukl,
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2012). The characteristic of dominance illuminated this issue. Mann (1959) and Bass
and Bass (2008) juxtaposed dominance and ascendance to submissiveness and
helplessness and identified a positive significant relationship between leadership and
dominance in 43 studies. Without calling out dominance, House and Aditya (1997)
determined the dominance-related components of social motivation, power motive, and
prosocial assertiveness motivation predicted a leader’s success in complex organizations.
Similarly, Kirkpatrick and Locke (1991) recognized the important characteristic of
socialized power motive which they considered a form of dominance. However, the
personalized power motive domination characteristic of seeking power for the intent of
having power was not a leadership characteristic. Interestingly, Yukl (1989, 2006) did
not consider any form of dominance a key leadership characteristic but recognized the
dominance characteristic of social power orientation’s desire for goal achievement
through empowerment and relationships as a significant characteristic.
The GLOBE Study explored 112 characteristics and identified 22 such as honesty,
trustworthiness, justice, and decisiveness as universally desired (Dorfman et al., 2012;
Hoppe & Eckert, 2011). However, the meaning of each characteristic was interpreted
differently along cultural lines, which Kalu (2010) also discovered. Hoppe and Eckert
(2011) added, “For example, for a leader to be described as decisive in the U.S., he or she
is expected to make quick and approximate decisions. In contrast, in France or Germany,
being decisive tends to mean a more deliberate and precise approach to decision making”
(p. 7).
A literature review for this study identified over 250 leader characteristics, while
Goldberg’s (1990) meta-analysis revealed 1,431 supporting the “Big Five factor
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structure” (p. 1216) of leadership including extraversion, agreeableness,
conscientiousness, emotional stability, and culture. Stogdill (1948) recognized the
proclivity of certain traits such as intelligence, dependability, initiative, and selfconfidence to emergent leaders. Differences between leaders and nonleaders were
highlighted by Kirkpatrick and Locke (1991), in that leaders possessed characteristics
including desire to lead, drive for achievement, energy, business knowledge, and
persistence. Maslow (1965) emphasized the universality of communication. Yukl’s
(1989b) meta-analysis accentuated empowerment, trust, and concern for others while
De Cremer and Knippenberg (2002) translated concern into fairness or organizational
justice (Greenberg, 1990; Skarlicki & Latham, 1997). Twenty-three years later, Yukl
(2012) underscored characteristics such as envisioning, ability to conduct environmental
scanning, collaborative, problem solver, and change advocate. Other studies declared the
importance of leadership characteristics contained ability to negotiate; aggressive;
ambition; calm; cheerful; ethical; goal focused; inspirational; problem solver; risk taker;
seizes initiative; self-awareness; transparency; trustworthiness; virtuous; and willingness
to provide, seek out, and act on feedback (C. Anderson & Schneier, 1978; Ashford &
Black, 1996; Burke et al., 2006; J. M. Burns, 2003; Nichols & Cottrell, 2014; Renn &
Fedor, 2001; L. Williams, 2014).
When viewed in their totality, studies revealed characteristics associated with
different leadership taxonomies were simultaneously preferred by research subjects,
observed in effective leaders, and influenced organizational effectiveness (Burke et al.,
2006; Eagly et al., 2003; Judge & Piccolo, 2004; Kalu, 2010; Wang, Waldman, & Zhang,
2014; Yukl, 2012). Preferred leadership characteristics delineation appeared among a
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broad range of groups (Beam, 2001; Eagly et al., 2003; Judge et al., 2002; Kalu, 2010;
Odom, 2011; Udeani, 2012). Cultural clusters also played a role as different clusters
preferred different leadership characteristics (Dorfman et al., 2012; Hoppe & Eckert,
2011; House & Aditya, 1997). Furthermore, due to a subordinate’s culture, a particular
leadership characteristic may have been interpreted or perceived differently, which
resulted in different effects on motivation and performance (Kalu, 2010). Therefore, it
was not surprising the presence and/or the strength of correlations differed across groups
categorized such as business, government, military, and students (Judge et al., 2002);
manufacturing and education (Yu & Miller, 2005); and financial, food processing, and
telecommunications (Hoppe & Eckert, 2011). Regardless of which characteristics were
preferred, recent studies continued to focus on the leader’s perspective related to
components such as motivation and skills and not the followers’ perspective (Yukl,
2012).
Group Identification
Demographics as a group identifier. Every person who is, was, or will be is a
member of the human race, the largest group and population identifier (P. Williams,
2004). Within the human race are an infinite number of identifiable characteristics. It is
from identifying one or a combination of these characteristics unique, distinguishable
subsets or groups of people may be categorized (Creswell, 2014; McMillan &
Schumacher, 2010; P. Williams, 2004). A review of the U.S. Census Bureau’s website
revealed dozens of different demographic categories and combinations used for data
analysis purposes (U.S. Census Bureau, n.d.). It was not surprising leadership studies
focused on many of these characteristics such as gender (Eagly et al., 2003), location
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(Ho, Yong, Ching, & Boon, 2009; Udeani, 2012), and occupation (Beam, 2001; Ho et al.,
2009; Odom, 2011; Scott et al., 1999). However, the unique characteristics of a study’s
population went well beyond the U.S. Census Bureau’s demographics and included an
unlimited combination of criteria such as human resource professionals working in
specific counties who interact daily with the four workforce generations (De Long,
2010); college students enrolled at a particular university, attending a specific course
taught by one instructor (C. Anderson & Schneier, 1978); male identical twins and
fraternal twins (Arvey et al., 2006); principals of California schools that received two
specific types of grants (DeVore, 1994); and so forth.
Multiple different groups were studied to determine similarities or differences
between their members. For example in a meta-analysis, Judge et al. (2002) noted the
presence and/or the strength of correlations between leadership and the traits of
neuroticism, extraversion, openness, agreeableness, and conscientiousness differed across
groups categorized as business, military/government, and students. Kalu (2010)
demonstrated two groups of individuals working in the financial industry but separated
by the Atlantic Ocean, Nigeria and the United States, had similar preferences for
transformational leaders. Complex studies such as the GLOBE study involved
multilayered group designations at both the country and industry levels and integrated
cultural dimensions to determine which of six leadership styles was the most effective
(Hoppe & Eckert, 2011). From these data, groups in the financial services, food
processing, and telecommunications industries were compared within each country and
across 58 countries. Similarities and differences between groups at all levels were
discovered (Hoppe & Eckert, 2011).
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Intangibles as a group identifier. Group identification may also hinge on less
observable criteria than demographics and rely on distinguishing sociological or
psychological relationships (Hofstede, 1993; Mannheim, 2000). Cultural identities such
as individualistic versus collective or influences driving uncertainty avoidance may be
used to identify groups (Hofstede, 1993; Kalu, 2010; Triandis, 2004). Groups may also
be organized according to common experiences or life events (Eberlein, 1928; Jennings
& Zhang, 2005; Mannheim, 2000; Strauss & Howe, 1991). An individual’s status or
values may be the unifying characteristic (Jennings & Zhang, 2005; Lyons et al., 2007).
Given the multitude of group identifying factors or the similarities of a group, age is
unique in that it is the only dimension applicable to all human beings (House et al.,
2004).
Age as a group identifier. Exploring age as a group identifying factor, one must
understand how age was utilized as a population determinant and defined in prior
research. Studies have used the term emerging to apply to different age groups. For
Wieck et al. (2002), it applied to a set of individuals in the 18 to 35-year-old age group
while Deal et al. (2001) related emerging as an identifier to the rotational age group of
individuals whose numbers were becoming more prominent in the workforce until their
numbers began to decline. The people on the verge of entering the workforce were
identified by Bradford and Raines (1993) as twentysomething and included those born
between 1965 and 1975. Identifications as emerging or twentysomething may be applied
to different groups as they relate to time and when studies were conducted.
By using these types of descriptors, an implication could be made the researchers
were interested in understanding the evolution of specific static age groups. Bradford and
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Raines (1993), Deal et al. (2001), and Wieck et al. (2002) were not focused on the
constant set of 18-35, twentysomethings, or the emerging workforce at any given time
but these specific age groups at the specific time of the study. Their objective was to
understand the unique attributes of “people moving through time” (Strauss & Howe,
1991, p. 32) which was a foundational concept for generational studies.
Generations
Kurt Karl Eberlein may be credited as the first to recognize generational cohort
differences in his 1928 essay “Das Problem der Generation” (“The Problem of
Generations”) in which he theorized the formative impact that events, experiences, and
opinions of others had during one’s early developmental years (Eberlein, 1928). Major
events, trends, upheavals, and personalities influence society; and just as a small change
in the early trajectory of a rocket will have a significant impact as to its final destination,
these activities change people as they interpret and internalize its meaning (Strauss &
Howe, 1991). It was this common social and historical location in time that shaped social
relationships and set in motion a formation of thought and derived experiences or “peer
personality” (Strauss & Howe, 1991, p. 33). A general consensus supporting Eberlein’s
foundational concepts had formed within the literature across a range of fields from
political science to sociology. Individuals sharing a common time in history were shaped
during adolescence and early adulthood, creating the peer personality of a combination of
personal and national events, memories, beliefs and attitudes (Jennings & Zhang, 2005;
Noe, 2010; Sears & Funk, 1999; Strauss & Howe, 1991; Twenge & Campbell, 2008).
Their intensity of influence on a segment of a generation may be moderated by other
influences such as socioeconomic or geographic location (Jennings & Zhang, 2005).
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From the rendezvous of vulnerability and openness to concepts and ideas during these
formative years, one’s basic identity was shaped, impacting one’s future worldview of
events and life (Alwin, 1993; Jennings & Zhang, 2005; Schuman & Scott, 1989; Strauss
& Howe, 1991).
It is not surprising the unique intersection of events and age impact generations
differently with disparate memory intensities, as experiences during the formative years
had greater long-term influence whereas later events were viewed through the person’s
unique lens of life (Jennings & Zhang, 2005; Schuman & Scott, 1989). Therefore,
generations may be distinguished by birth year, age location relative to others, beliefs,
behaviors, tastes, and relationship to and experiences of significant events
(Kupperschmidt, 2000; Strauss & Howe, 1991; Zemke et al., 2000). For Mannheim
(2000), each generation built upon the cultural and social heritage of all previous
generations, shaping it and adding new dimensions. The symbiotic relationship between
a generation and society resulted in generational identification tied to social patterns and
movements, multimedia, perspectives, culturally accepted behavior, and value norms
(G. Burns, 1996; Dou, Wing, & Zhou, 2006; Kupperschmidt, 2000; Mannheim, 2000;
Strauss & Howe, 1991; Zemke et al., 2000). The uniqueness of each generation can be
said to manifest itself by differences between generational cohorts.
Zemke et al. (2000) declared the workplace was facing tremendous problems not
caused by issues such as technology, competition, and budgetary pressures; rather, “It is a
problem of values, ambitions, views, mindsets, demographics, and generations in
conflict” (p. 9). The traditional leader-follower relationship is rapidly vanishing, and
Steers et al. (2004) stated few understand what will be next. Echoing their concerns,
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Katzell and Thompson (1990) called into question society’s ability to “satisfy the newer
generation of workers who increasingly value actualization and self-expression relative to
traditional bread-and-butter rewards, and who seem to be seeking a better balance
between their work and nonwork lives” (p. 152). Deal (2007) countered, stating values
are constant across generations but expression and definitions of those values differ and
must be addressed. Regardless of why different generations have different needs at work,
the burden of creating a conducive multigenerational work environment is placed on the
leader (Kupperschmidt, 2000). However, Noe (2010) and Schuman and Scott (1989)
cautioned the practitioner “that members of the same generation are no more alike than
members of the same gender or race. Each generation may be characterized by certain
characteristics” (Noe, 2010, p. 153). The “challenge is to identify recurring elements in
these peer personalities, suggestive of a relationship” (Strauss & Howe, 1991, p. 68).
Prior to beginning the discussion of generational differences, birth year boundaries
signaling the beginning and ending of each generation were established.
Workforce in Transition
The United States currently has four unique generations in the workforce and a
fifth poised to enter in the very near future. Two generations are declining both in
numbers and influence. The workforce’s most senior generation’s (the Veterans) labor
participation rate is rapidly falling and is less than 5% (U.S. Census Bureau, n.d.; Zemke
et al., 2000). The next most senior workforce generation (Baby Boom) began early
retirement in 2007 and full retirement in 2011 as they began to turn 66 years old (Colby
& Ortman, 2014; Social Security Administration, 2015). As the Veteran and Baby Boom
generations decline there is a transition to two rising generations. In relation to the
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overall population, the Generation X cohort is small, but its influence in the workplace is
increasing as members fill empty Baby Boomer leadership positions (Zemke et al., 2000).
The Millennial generational cohort, the largest in the general population and depending
on the study the workforce, is rapidly assuming increased responsibilities and shaping
society (PEW, 2010; Toossi, 2013). Finally, the most senior members of the iGeneration
are about to enter the workforce (Rosen, 2010).
Declining generations in the population. If the concept of a declining generation
brings to mind the end of an empire, multinational corporation, or sports dynasty, the
comparison may not be too far off. Strauss and Howe’s (1991) concept of the constant
ebb and flow of generations brought to light the transition of prominence within society
as each generation ages and assumes a different role. Declining generations were in the
process of losing their power and ability to influence society, often a result of falling
numbers or inability to adapt. These generations were transitioning from a primary
leadership position including parenting, driving organizations, and shaping the culture to
more of a stewardship and mentoring role ensuring society and the next generation were
prepared for the transition (Strauss & Howe, 1991). Although still in positions of
considerable power, authority, and influence as they age, the two senior generations,
Veteran and Baby Boom, can be viewed as in decline.
Veteran generation. Zemke et al. (2000) identified the most senior generation in
today’s workforce as Veterans, born in the years 1922 to 1943, while others used the
terms Silents, Traditionals, Matures, and Swing Generation ending in 1945 (Deal, 2007;
Lyons et al., 2007; New Strategist, 2010; PEW, 2011; Strauss & Howe, 1991; Tolbize,
2008). In their seminal generational work, Generations: The History of America’s
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Future, 1584 to 2069, Strauss and Howe (1991) recognized those born 1925 to 1942 as
the Silent Generation, while others such as PEW (2011, 2015b) designated a later
generational starting date of 1928 or 1933 (New Strategist, 2010). Regardless of the
dates used, their numbers are rapidly declining and were not subjects of this study.
Appendix A, Table A1 provides an overview of Veteran birth years and generational title
by author. In 2015, approximately 10% of the U.S. population was Veterans, comprising
about 2% of the workforce (U.S. Bureau of Labor Statistics, 2015; U.S. Census Bureau,
2015).
Veterans saw the horror of war from afar, experienced the jubilation of victory,
and survived tremendous turmoil. Significant global and national events helped shape
their outlook and values. Too young to fight in World War II and too old for Vietnam,
they lived in fear as other family members went off to war (Cogin, 2012; Deal, 2007;
Lyons et al., 2007; Strauss & Howe, 1991; Zemke et al., 2000). They survived the Great
Depression and Dust Bowl and watched as America succeeded in tremendous feats such
as Charles Lindbergh’s first transatlantic flight and the building of the Empire State
building as the world’s tallest building (Strauss & Howe, 1991; Zemke et al., 2000). At
home, Veterans lived in traditional two-parent families (Cogin, 2012; Zemke et al.,
2000). Social Security was established, and President Franklin Delano Roosevelt’s New
Deal reshaped the country (Zemke et al., 2000).
Veterans valued hard work, dedication, loyalty, conformity, and sacrifice (Cogin,
2012; Kupperschmidt, 2000; Lancaster & Stillman, 2002; Lyons et al., 2007; Smith &
Clurman, 1997; Zemke et al., 2000). Risk averse, they often stayed with the same
company for life and saw the rise of white collar jobs (Cogin, 2012; Lancaster &
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Stillman, 2002; Smith & Clurman, 1997). From this humble, patriotic, and accepting of
others generation, who saw work as an obligation in order to live, rose civic rights
activists (Cogin, 2012; Lancaster & Stillman, 2002; Smith & Clurman, 1997; Strauss &
Howe, 1991).
Baby Boom generation. At 25% of the U.S. population, Baby Boomers are the
largest generation. According to the U.S. Census Bureau (2015) and U.S. Bureau of
Labor Statistics (2015), the number of Millennials and Generation X in the workforce
surpassed Baby Boomers in 2015. In addition to the Government Accounting Office and
U.S. Census Bureau, numerous researchers recognized individuals born between 1946
and 1964 are part of this generation (New Strategist, 2010; PEW, 2015b; Rodriguez et al.,
2003; Twenge et al., 2010). However, others disagreed and identified Baby Boomers’
birth years as 1943 to 1960 (Strauss & Howe, 1991; Zemke et al., 2000). Appendix A,
Table A2 provides an overview of Baby Boomer titles and birth years by author. Also,
considering the identified birth years for Millennials and Generation Xers are not
consistently applied, Baby Boomers may not lose their largest-in-the-workforce moniker
for several more years (Toossi, 2013).
Growing up primarily in a postwar, economically booming society, the optimistic
Baby Boomers enthusiastically embraced life and all it had to offer (Kupperschmidt,
2000; Strauss & Howe, 1991; Zemke et al., 2000). Under the threat of the Cold War
turning hot and duck-and-cover drills at school, the Cuban Missile Crisis brought the
United States and Union of Soviet Socialist Republics to the brink of nuclear war (Zemke
et al., 2000). Baby Boomers celebrated Woodstock, embraced the sexual revolution with
free love and the advent of the birth control pill, but also protested the draft (Bradford &
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Raines, 1993; Cogin, 2012; Strauss & Howe, 1991). Civil rights had a profound effect on
them as Rosa Parks refused to get off the bus; civil unrest and riots broke out throughout
the country; and three powerful leaders, President John F. Kennedy, his brother Robert
Kennedy, and Martin Luther King, Jr. were assassinated (Bradford & Raines, 1993;
Cogin, 2012; Twenge, 2010; Zemke et al., 2000). The Vietnam War left an indelible
mark on Baby Boomers, and Watergate and scandals of religious leaders heightened a
distrust of the establishment and movement away from mainline churches to new age and
evangelical sources of spirituality (Cogin, 2012; Strauss & Howe, 1991; Twenge, 2010;
Zemke et al., 2000). The generation cheered as John Glenn circled the Earth, and the first
man on the moon was an American (Zemke et al., 2000). Baby Boomers embraced the
country’s global leadership as the Peace Corps was established (Zemke et al., 2000).
An idealist generation with a strong sense of self and morals, Baby Boomers
rewrote the rules (Glass, 2007; Strauss & Howe, 1991; Zemke et al., 2000). Driven to
succeed and earn rewards, this group lived to work, as compared to the Veterans who
worked to live (Cogin, 2012; Glass, 2007). Equality at work and in society was
important and was reflected by their large social movements and respect of authority
(Cogin, 2012; Eisner, 2005; Zemke et al., 2000). For these workaholic, highly
competitive individuals who tied their identity to their job, laziness was detested and
relationships were fluid, as divorce rates climbed (Cogin, 2012; Eisner, 2005; Glass,
2007; Kupperschmidt, 2000; Lyons et al., 2007; Strauss & Howe, 1991; Zemke et al.,
2000). Baby Boomers’ independent, can-do attitude combined with a distaste of constant
oversight and feedback and unyielding opinions resulted in a generation that got what it
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wanted regardless of the consequences (Cogin, 2012; Lancaster & Stillman, 2002;
Strauss & Howe, 1991; Zemke et al., 2000).
Rising generations in the population. In contrast to the Veteran and Baby Boom
generations, two younger generations, Generation X and Millennial, were ascending
within society as they assumed a greater prominence and their numbers began to overtake
the previous two generations. Additionally, a third new generation, the iGeneration, was
just arriving on the scene. Establishing boundary years for younger generations was
problematic as fewer researchers agreed.
Generation X generation. Sandwiched between two much larger generations and
currently only larger than the Veterans, Generation X surpassed the Baby Boomers in
2015 to become the second largest generation in the workforce at about 33% (U.S.
Bureau of Labor Statistics, 2015; U.S. Census Bureau, 2015). For what this study
identified as Generation X, the U.S. Census Bureau used two unique beginning years
mid-1964 (Colby & Ortman, 2014) and 1968 (Crowley, 2003; De le Puente, 2004); but
De le Puente (2004) stated, “Only in hindsight will the boundaries of this cohort become
clearer” (p. 6). Other researchers used 1961 (Howe & Strauss, 2000; Strauss & Howe,
1991; Zemke et al., 2000), 1964 (New Strategist, 2010), and 1965 (Lyons et al., 2007;
Macalister, 1994; Rodriguez et al., 2003). Generation X end dates were also inconsistent:
1975 (Macalister, 1994), 1976 (New Strategist, 2010), 1979 (De le Puente, 2004; Lyons
et al., 2007; Rodriguez et al., 2003), 1980 (Zemke et al., 2000), and 1981 (Howe &
Strauss, 2000; Strauss & Howe, 1991). This study used 1965-1980 to identify Generation
X. Appendix A, Table A3 provides an overview of Generation X titles and birth years by
author.
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Growing up on MTV and video games during insecure and uncertain times,
Generation Xers were latchkey kids living in a family with a very high likelihood that
either both parents worked or were divorced (Cogin, 2012; Kupperschmidt, 2000; Lyons
et al., 2007; Nicholas, 2009; Smith & Clurman, 1997; Strauss & Howe, 1991; Twenge,
2010). From early on, they learned how to do things on their own, establishing
themselves as independent and individualistic, resulting in a desire for autonomy and
flexibility at work (Cogin, 2012; Nicholas, 2009; Strauss & Howe, 1991).
Counterbalancing this go-it-alone attitude was a desire for a stable family, a small group
of trusted and supporting friends, and social interaction at work (Cogin, 2012; Glass,
2007; Lyons et al., 2007). They experienced poor financial and economic periods with
high unemployment and watched as their parents were part of large-scale organizational
downsizing (Glass, 2007; Lyons et al., 2007; Strauss & Howe, 1991; Twenge, 2010;
Zemke et al., 2000). Generation Xers saw the Challenger Shuttle explode; Arab terrorists
murder Munich Olympics athletes and destroy a 747 over Lockerbie, England; the mass
suicide at Jonestown; Exxon Valdez tanker oil spill; Rodney King beating and riots;
Three Mile Island; and Iran holding American hostages for 444 days (Strauss & Howe,
1991; Zemke et al., 2000).
Rebelling against the Baby Boomers, this conservative generation was deeply
influenced by President Ronald Reagan’s message of hope that America would be “a
shining city on a hill” (Reagan, 1980; Strauss & Howe, 1991; Zemke et al., 2000). They
watched the Berlin Wall fall and saw the end of the Cold War as the Union of Soviet
Social Republics disintegrated (Cogin, 2012; Twenge, 2010; Zemke et al., 2000). The
Internet, personal computers, and other technologies were fully embraced, resulting in the
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development of a need for immediate feedback (Cogin, 2012; Glass, 2007; Zemke et al.,
2000). Generation X individuals advocated diversity and sought out a work-life balance
(Cogin, 2012; Lancaster & Stillman, 2002; Twenge, 2010; Zemke et al., 2000). They
focused on the individual, which not surprisingly resulted in a desire for selfimprovement and a greater commitment to their profession over the organization (Cogin,
2012; Lyons et al., 2007; Twenge, 2010).
Millennial generation. Known as the Millennial generation in this study, this
group was also given the moniker GenerationMe (Twenge, 2010), Nexters (Zemke et al.,
2000), Net Generation (Rosen, 2010), and Generation Y (Lisbon, 2010). See Appendix
A, Table A4 for generational titles by author. The Millennials were a very large
generational cohort, surpassing Baby Boomers to become the largest generation in the
workforce at about 34% in 2015 but the second largest overall in general population (U.S.
Bureau of Labor Statistics, 2015; U.S. Census Bureau, 2015). There was even greater
disagreement as to the applicable range of identifying birth years. The earliest start date,
1977, was used by Meister and Willyerd (2009) and New Strategist (2010). Zemke et al.
(2000) stated 1980 marked the Millennial generation’s arrival, while others used 1981
(Fry, 2015; Nelsey & Brownie, 2012) or 1982 (Howe & Strauss, 2000; Strauss & Howe,
1991; Twenge, 2010). An extensive meta-analysis by Sessa et al. (2007) recognized
1982 or 1983 and did not identify an end date, which was common for many researchers
such as Lyons et al. (2007). For those that did recognize the end of the Millennial
generation, the years spread nearly a decade: 1994 (New Strategist, 2010), 1997 (Meister
& Willyerd, 2009; PEW, 2015a), 1999 (Twenge, 2010), 2000 (Zemke et al., 2000), 2002
(Howe & Strauss, 2000; Tolbize, 2008), and 2004 (Executive Office Economic Advisors,
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2014). Due to the wide range of end years, this study did not identify a specific end year
to define the Millennial generation but rather required subjects to be 19 years old and
born prior to 1998. Appendix A, Table A4 provides an overview of Millennial birth
years by author.
Born during the dawn of a digital era and a smaller interconnected world due to
technology, these digital natives spent more than 6 hours/day online and were at the
forefront of globalization with access to an unprecedented amount of information,
opinions, and cultures (Cogin, 2012; Eisner, 2005; Lyons et al., 2007; Twenge, 2010;
Zemke et al., 2000). The Oklahoma City bombing and school shootings such as
Columbine ushered in a new sense of insecurity and the resultant protective parents
(Strauss & Howe, 1991; Zemke et al., 2000). They were disappointed by the downsizing
layoffs of their parents, ethical downfalls with extensive corporate malfeasance, and
when the President Bill Clinton-Monica Lewinsky scandal filled the airwaves (Cogin,
2012; Twenge, 2010; Zemke et al., 2000).
The easy availability of birth control, abortion, and fertility methods transformed
how and when families were created (Cogin, 2012; Strauss & Howe, 1991; Zemke et al.,
2000). With the lowest child-to-parent ratio and smallest families in American history,
parents oversaw and planned all aspects of their Millennial lives and had more resources
to dedicate to child rearing (Glass 2007; Nicholas, 2009; Strauss & Howe, 1991; Zemke
et al., 2000). As a result of the constant support, Millennials not only were achievement
oriented but also believed they were achievement entitled (Lyons et al., 2007; Nicholas,
2009). All these factors resulted in a very confident and social but somewhat distrustful
generation who placed life experiences and making society a better place above income,
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with a willingness to work hard for the right rewards (Eisner, 2005; Lyons et al., 2007;
Zemke et al., 2000).
iGeneration. Primarily still in school, the generation following the Millennials is
just now developing its own identity. Although no consensus name was identified, they
were called iGeneration (New Strategist, 2010; Rosen, 2010), Gen 2020 (Meister &
Willyerd, 2009), Generation Z (Knowledge@Wharton, 2015), and the Homeland
Generation (Executive Office Economic Advisors, 2014). If Baby Boomers and
Generation Xers were digital immigrants and Millennials digital natives, then the
iGeneration has digital DNA with several researchers daring to identify early to mid1990s as their entry into the world (Knowledge@Wharton, 2015; New Strategist, 2010;
Rosen, 2010). As the most junior generational cohort, a consensus on birth years was
also unavailable. Initial indications were, Rosen (20010) stated, they will be “defined by
their technology and media use, their love of electronic communication, and their need to
multitask” (para. 5). The iGeneration does not know what life was like before the
ubiquitous access and availability of WiFi-enabled communications 24-hours/day
(Knowledge@Wharton, 2015). Since only the most senior iGeneration members may be
joining the workforce today, this generation was not studied. Appendix A, Table A5
provides an overview of iGeneration titles and birth years by author.
Generational Studies
Generational differences and how to interact with each generation has generated
significant interest (Bass & Bass, 2008). A review of the literature highlighted that
generational studies have explored topics from lifestyles to leadership. Researchers may
have focused on just one generation or multiple generations. As previously discussed,
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comparisons were challenging due to different generational definitions and
nonstandardized terminology. Furthermore, the number of studies researching three of
four generations was limited.
Nonleadership generational studies. Multigenerational studies have researched
a wide range of topics, including generational titles. A recent Pew Research Center study
revealed 60% of Millennials rejected the moniker, while nearly 59% of Generation Xers
and 79% of Baby Boomers identified with their generational identifier (PEW, 2015a).
Almost as many Millennials, 33%, consider themselves members of Generation X (PEW,
2015a).
Twenge and Campbell (2008) conducted a “cross-temporal meta-analysis” (p.
863) of studies spanning 80 years with over 1.4 million participants. Their analysis
identified psychological differences between generations in areas such as self-esteem,
need for social approval, locus of control, creativity, response to criticism, and
individuality. Schullery’s (2013) literature review recognized varying workplace
engagement and values, while Cogin (2012) established differences related to how
generations live and work, social attitudes and relationships, core beliefs, and personal
values. The President’s Council of Economic Advisors determined marrying later in life
as the percentage of married couples from 25-34 years old fell precipitously each
generation (Executive Office Economic Advisors, 2014). A trend was confirmed by
PEW’s (2011) study, which stated the rising generations were twice as likely not to be
married by the time they were 30 years old: Veteran 36%, Baby Boom 49%, Generation
X 63%, Millennial 73%. Additionally, Desilver (2014) found younger generations more
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likely supported same-sex marriage, which PEW (2011) confirmed: Veteran 38%, Baby
Boom 48%, Generation X 55%, Millennial 68%.
Lyons et al. (2007) indicated Baby Boomers and Generation Xers were more
focused on altruistic values than Millennials, contradicting the World Economic Forum’s
(2015) findings that Millennials’ top priorities were inequality, climate change, and the
environment. Additionally, Millennials were much more concerned with prestige values,
and significantly more desired social interaction at work than the other generations
(Cennamo & Gardner, 2008; Lyons et al., 2007). However, De Long (2010) determined
the Millennials’ primary motivation factor was valuing time not at work. Although all
three generations valued extrinsic work rewards at similar levels, Generation Xers placed
a premium on intrinsic, mentally stimulating work (Lyons et al., 2007); but Cennamo and
Gardner (2008) were unable to confirm this relationship, while De Long (2010) found
Baby Boomers were the most motivated by the job itself.
Social value differences between the generations appeared to be increasing. The
desire for bigger government and more services grew 240% from Veterans to
Millennials: Veteran 22%, Baby Boom 32%, Generation X 43%, Millennial 53%
(Desilver, 2014); while the more traditional means of caring for others provided by
churches and religion slid as the number of individuals identifying themselves as atheist,
agnostic, or nothing skyrocketed 327%: Veteran 11%, Baby Boom 17%, Generation X
23%, younger Millennial 36% (PEW, 2015b). Juxtaposed to the desire for bigger
government was the belief too much of people’s lives were controlled by the government:
Veteran 66%, Baby Boom 70%, Generation X 62%, Millennial 54% (PEW, 2011).
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Attitudes toward America also significantly changed across generations.
The belief in American exceptionalism tumbled: Veterans 64%, Baby Boom 50%,
Generation X 48%, Millennial 32% (PEW, 2011); the number of individuals considering
themselves very patriotic fell: Veteran 90%, Baby Boom 91%, Generation X 86%, and
Millennial 70% (PEW, 2011); and the belief America was somewhat at fault for the
September 11th terrorist attacks grew: Veteran 30%, Baby Boom 39%, Generation X
47%, Millennial 53% (PEW, 2011). Except for Millennials at 62%, about 75% of the
other generations believe America’s system of democracy was important to the nation’s
success (PEW, 2011). Mirroring the decline in religious affiliation among generations,
the belief of the role religious values and faith played in America’s success also dropped:
Millennial 46%, Generation X 64%, Baby Boom 69%, Veteran 78% (PEW, 2011).
Studies focused on Generation X indicated an independent, skeptical group
(Nicholas, 2009) disconnected from national politics, disillusioned with government, and
apathetic toward community service (De le Puente, 2004). Recently, generational
researchers turned their primary topic of interest to the Millennial generation. They were
engaged in community service, more cooperative, risk averse, and accepted authority
(Howe & Strauss, 2000). They worked to meld online and offline lives (PEW, 2010) and
wanted flexibility (Nicholas, 2009) in order to provide more work-life balance (De Long
2010; Executive Office Economic Advisors, 2014; Twenge & Campbell, 2008). Their
drive for purpose and social/civic concern (Executive Office Economic Advisors, 2014;
World Economic Forum, 2015; Zemke et al., 2000) transferred to their job in which they
desired purposeful work that included having an impact on the organization’s mission
and by supporting an ethical, concerned organization with a positive impact on society
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(Deloitte, 2015; IBM Corporation, 2012; World Economic Forum, 2015). Although
considerable generational difference research has been conducted, a review of the
literature revealed few studies were designed to understand generational cohort follower
perspective on leadership.
Generational leadership studies provide mixed results.
Preferred generational leadership styles. Recently researchers emphasized the
value of exploring generational leadership constructs (Sautner, 2102; Twenge, 2010). A
review of the generational literature revealed a limited number of leadership preference
studies utilizing generations as independent variables. Studies uncovered different
generational cohorts preferred and responded uniquely to varying leadership
characteristics and styles (Bass & Bass, 2008; Hall, 2012; Khadar, 2012; Lisbon 2010;
Ruys, 2013). Furthermore, most studies focused on current follower-leader relationships
and self-analysis of leadership skills in relation to a particular leadership style to describe
how leaders were actually performing (Hall, 2012; Reiss, 2012; Sessa et al., 2007). In
other words, studies attempted to categorize leaders by evaluating what they were doing
today and their current leadership behaviors and/or characteristics in relation to
predefined leadership styles rather than determining what characteristics would be the
most desired by or effective for followers. From the literature review it was determined
efforts to identify both leadership style commonalities and distinctions between
generational cohorts in the workforce have been mixed. Comparisons of the Baby Boom,
Generation X, and Millennial generations were difficult due to the varying leadership
theories and styles utilized by researchers and limited generational preference research.
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Bransford (2011) identified servant leadership as an overall preferred leadership
style for all three generations, but it was considered no more effective than the
charismatic leadership style. However, Millennial preferences for ideological leadership
characteristics were significantly greater than the other generations (Bransford, 2011).
Applying the transformational-transactional leader construct, generational leadership
researchers determined transformational leadership was preferred across all generations,
transactional second most preferred, and laissez-faire or passive avoidant least preferred
(Hall, 2012; Odom, 2011). Furthermore, significant differences existed between
generations in idealized behavior, and all generations preferred contingent reward over
other transformational and passive-avoidant components except for inspiration
motivation (Hall, 2012). Using the GLOBE study instrument, Lisbon (2010) determined
Baby Boom and Generation X members believed the charismatic/value-based leadership
dimension contributed more to good leadership than the Millennials. Additionally, they
viewed self-protective behaviors as inhibiting good leadership compared to Millennials
who believed there was no impact (Lisbon 2010).
Understanding potential leadership preferences related to task versus relationshiporiented styles similar to McGregor’s (1957/2000, 1960) Theory X and Theory Y was the
objective of several generational studies. Riescher (2009) and Sautner (2012) determined
no significant leadership preferences existed between generations across industries.
Although Yu and Miller (2005) confirmed these results for the education sector in
Taiwan, the Baby Boom and Generation X cohorts in the manufacturing sector preferred
unique leadership styles, task oriented for Baby Boomers, and relationship oriented for
Generation Xers. Each of the studies indicated significant characteristic differences
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between generations except for the education sector in Taiwan (Riescher, 2009; Sautner,
2012; Yu & Miller, 2005). Generational differences were identified in values, attitudes,
and expectations (Riescher, 2009; Yu & Miller, 2005). Due to conflicting results,
Rodriguez et al. (2003), Sautner (2012), Twenge (2010), and Yu and Miller (2005)
believed it is important to understand the generational leadership preference differences
and continued research is needed.
While studies focused on leadership style preferences identified preferred
characteristics, other researchers emphasized preferred generational leadership
characteristics. For this study, the review of the academic literature identified over 200
leadership characteristics, of which 30 were selected for research. A synthesis matrix
relating questions on the Multigenerational Leadership Characteristics Questionnaire to
the academic literature is Appendix C.
Preferred generational leadership characteristics. Mirroring the larger body of
leadership literature which linked incongruent preferred leadership characteristics with
preferred leadership styles, the majority of generational leadership style preference
studies that indicated similar style preference across two or more generations revealed
variances in preferred leadership characteristics between generations were more common
(Bransford, 2011; Hall, 2012; Lisbon, 2010; Riescher, 2009; Sautner, 2012; Sessa et al.,
2007; Yu & Miller, 2005).
While researching task and relationship leadership styles, Yu and Miller (2005)
and Riescher (2009) identified generational preference differences for specific traits and
characteristics such as approachability, communication, cooperative, dependable,
empowering, loyalty, openness, positive attitude, and understanding. It was noted by
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Bransford (2011), although all generations most preferred servant leadership
characteristics, Millennial cohort members had a higher preference of ideological leader
characteristics than Generation X and Baby Boom generation.
From the review of academic literature, it was established the majority of
leadership characteristics studies emphasized leadership styles in relation to followerleader associations and skill self-reporting (Hall, 2012; Reiss, 2012; Sessa et al., 2007).
Their surveys tested against a predefined set of characteristics regarding current
organizational relationships identifying if an individual exhibited associated tendencies
and did not ask subjects their views on optimal leadership behavior. In other words,
these studies described today’s reality while neglecting the follower’s desired leadership
end state. On the other hand, the GLOBE study asked participants to identify outstanding
leader behavior (Lisbon, 2010), and the Center for Creative Leadership used a leadership
developer sort to identify preferred characteristics (Sessa et al., 2007).
If Herzberg’s (1974) motivation-hygiene theory was applied to preferred
generational leadership characteristics, many could be dismissed as simply seeking
changes in hygiene factors. However, as Herzberg et al. (2005) cautioned, the true
underlying desire must be investigated. For instance, Rodriguez et al. (2003) studied the
differences in preferred leader behavior for the Generation X and Baby Boom generations
and determined significant differences in how to meet flexibility, fulfillment, technology,
and monetary benefits needs. From first review, it appeared differences, other than
fulfillment, were focused on what could have been categorized as hygiene factors
(Herzberg, 1974). Flexibility in when and where to do work preferred by Generation X
may have been a manifestation of the desire for better or more fulfilling job performance,
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a motivation factor, or for greater work-life balance, a hygiene factor (Herzberg, 1974;
Rodriguez et al., 2003). The desire for challenging and fulfilling work, another
Generation X preference, may have been the driving force behind portable 401K plans
and the associated freedom to change organizations (Rodriguez et al., 2003). Ruys
(2013) also concluded pay and benefits as critical to Millennials, possibly for the same
reasons as Rodriguez et al. (2003).
When comparing characteristics of different leadership styles, Khadar (2012)
stated Millennials’ top motivation factors were recognition and feedback; and top
hygiene factors were supervisor relationship and job security. Baby Boomers believed
collaborative characteristics contributed more to leadership effectiveness than Generation
X (Lisbon, 2010). Additionally, Baby Boomers believed visionary and inspirational
leaders with integrity who practice participative leadership were more effective compared
to Millennials. Furthermore, Baby Boomers held malevolent leaders who focused on
their reputation and were self-centered inhibited leadership more than Millennials
believed (Lisbon, 2010). When comparing Generation X and Millennials, Generation X
considered vision and participative leadership characteristics were more important for
leadership effectiveness. Generation X also called out malevolent, face-saving, and
bureaucratic, procedure-focused leadership characteristics as hampering leadership.
(Lisbon, 2010).
Studies focused solely on the Millennial generation identified preferred
characteristics. Researchers indicated strong work relationships were vital (Deloitte,
2015; Graybill, 2014; Khadar, 2012), but Ruys (2013) stated relationship-related
characteristics such as mentoring, coaching, and discussing morals and values as the
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lowest rated for importance of 27 items. The need for relationships also extended into the
digital world (Executive Office Economic Advisors, 2014; Goldman Sachs, 2015; IBM
Corporation, 2012; Twenge & Campbell, 2010). Integrity, respect, honesty, considering
moral and ethical consequences of decisions, vision, and leading by example frequently
appeared as highly rated and may be universally desired characteristics (Deloitte, 2015;
Graybill, 2014; Lovely, 2012; Ruys, 2013). Commonly identified Millennial desires that
impact leaders included wanting to perform meaningful work; better work-life balance;
flexibility and creativity; feedback, recognition, or appreciation; and opportunities for
personal and professional growth (Executive Office Economic Advisors, 2014; Khadar
2012; Lovely, 2012; Ruys, 2013; Twenge & Campbell, 2010).
Generational leadership studies demographics. Generational leadership
research was conducted focusing on a broad swath of populations, including delimiters of
geographic location (Lisbon, 2010; Yu & Miller, 2005), career field (Odom, 2011),
military (Summers, 2011), government (Sautner, 2012), business (IBM Corporation,
2010), and so forth. Few studies have explored STEM-related organizations (Yu &
Miller, 2005) and fewer on U.S. STEM-related organizations (Rodriguez et al., 2003).
However, these studies were not conducted because of a need to create an overall
understanding of leadership in STEM-related organizations. A review of the academic
literature was unable to find any studies with an objective to focus on organizations as a
result of their STEM-related mission.
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Science, Technology, Engineering and Mathematics (STEM)
What is STEM?
Widely credited with creating the term STEM representing science, technology,
engineering, and mathematics in 2001 as the National Science Foundation’s assistant
director for education and human services, Judith Ramaley recalled in an interview she
did not like the sound of the previous acronym SMET (Christenson, 2011). Although
STEM originally gained recognition in the academic community for curriculum
development, it was now being accepted in business and government (U.S. Bureau of
Labor Statistics, 2012). Due to the lack of a standardized STEM definition, an
interagency working group was established to create guidelines (U.S. Bureau of Labor
Statistics, 2012). The result was a framework with two overarching STEM domains and
100 occupation codes (U.S. Bureau of Labor Statistics, n.d., 2012).
An analysis of labor statistics revealed high STEM concentration industries
included oil and gas; aerospace; computer and software operations, manufacturing, and
service; healthcare; science and engineering services; research and development;
information system; communications; utilities; and government (U.S. Bureau of Labor
Statistics, 2014). The U.S. aerospace industry was the largest in the world with about
500,000 workers in science and technical fields and another 700,000 in related fields
supported by the industry (Aerospace Industries Association, 2015; SelectUSA, 2012).
Eight subsectors comprised the aerospace industry: large civil aircraft, rotorcraft,
commercial space, general aviation, engines, unmanned aircraft system, airport
infrastructure and aviation security, alternative aviation fuels, and aerospace supply chain
including maintenance and repair, avionics, metal working, and composites (SelectUSA,
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2012). The United States did not have an agreed upon definition of the computer
industry, whereas it crosses multiple economic sectors. For this study the computer
industry included computer, software, network development, manufacturing, and
operations in addition to related information technologies (U.S. Bureau of Labor
Statistics, 2014). For many long-established government organizations, the term STEM
is not used in their titles, such as the U.S. House Committee for Science, Space, and
Technology; the President’s National Science and Technology Council; or the U.S.
Senate Committee on Commerce, Science, and Transportation.
U.S. STEM Advantage
At the turn of the century, warning signs began to emerge that the United States’
advantages in global science and technology innovation were in jeopardy (Atkinson &
Andes, 2011; Steinbock, 2015). The engine that drove almost half of U.S. economic

growth for over 50 years was threatened from outside by emerging competitors and
within by lack of resources and talent (U.S. Department of Labor, 2007). Secretary
Henry Kissinger’s thoughts on the dire consequences of America losing it technological
edge set the stage for Congressional hearings (Is America Losing Its Lead in High-Tech,
2003). Echoing his concerns, President Barack Obama declared during a speech focusing
on innovation and competitiveness, “But as it stands right now, the hard truth is this: In
the race for the future, America is in danger of falling behind. That’s just the truth” (The
White House Office of the Press Secretary, 2010, p. 5). The 2011 report from the
Information Technology and Innovation Foundation and cosponsored by the EuropeanAmerican Business Council indicated the United States continued to be a world leader in
innovation-based competitiveness, ranking 4 out of 44 industrialized countries and
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regions (Atkinson & Andes, 2011). However, an alarming trend was revealed as the
United States tumbled to 43, only ahead of Italy and far below China and South Korea,
Number 1 and Number 2, in relation to increasing competitiveness in innovation
(Atkinson & Andes, 2011). Major General Curt Bedke, the former commander of the Air
Force Research Laboratory, outlined the challenge to a national audience: “Our
undisputed lead is about to end in some areas. Sometimes we’ll be ahead. Sometimes we
won’t. We will never know if we are ahead or behind. That’s the new world order” (C.
Bedke, personal communication, December 4, 2015).
Recent indications pointed to a decline in the United States’ STEM advantage.
The number of high-value patents per working age capita dropped 25% from 1998 to
2010 (Steinbock, 2015). Among U.S. scientists, only 52% believed it was a good time
for science, compared to 76% just 5 years earlier (Pew Research Center and American
Association for the Advancement of Science, 2015). The United States continued to lead
the world in scientific research and development, but its share of global investment remained
relatively constant over the 10 years, while China increased 1,491% (Steinbock, 2015).

However, the U.S. percentage of global research and development fell from 37% in 2001
to 30% in 2014 (National Science Board, 2014).
Less than a third, 30%, believed the best industry research and development was
in the United States (Pew Research Center and American Association for the
Advancement of Science, 2015). While the United States continued to have the largest
number of scientist and engineers in the world, they accounted for 9.7% of the workforce
and No. 6 in the world; the number over 50 years age increased from 20% of the 1993
workforce to 33% in 2010 (Atkinson & Andes, 2011; National Science Board, 2014).
Outlook for future scientists also fell as only 59% compared to 67% of current scientists
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indicated now was a good or very good time to enter scientific fields (Pew Research
Center and American Association for the Advancement of Science, 2015). In relation to
the rest of the world, America’s growth in the percentage of scientists and engineers was
39 of 44 (Atkinson & Andes, 2011). The drop in confidence by the scientific community
was mirrored by the American general public, as the belief that U.S. achievement in
science was above average or best in the world fell from 65% to 54% (Pew Research
Center and American Association for the Advancement of Science, 2015).
According to the President’s National Science and Technology Council, the
United States was fighting against a global current of increased competitiveness in
numerous science and technology categories as evidenced by the transition of a trade
balance surplus of $40 billion in 1991 to a nearly $130 billion deficit in 2014 and China
overtaking the United States as the world leader in high-technology exports (Executive
Office of the President National Science and Technology Council, 2012; Members of the
2005 “Rising Above the Gathering Storm” Committee, 2010; National Science Board,
2014). A growing concern was expressed on the implication of these trends, the potential
exposure of vulnerabilities, and negative impact on national security by the White House,
Congress, Department of Commerce, Department of Defense, the RAND Corporation
and industry (Executive Office of the President National Science and Technology
Council, 2012; Galama & Hosek, 2008; Is America Losing Its Lead in High-Tech, 2003;
Weisgerber, 2014). The far-reaching impact was best summed up by Richard Roca,
director of the Johns Hopkins Applied Physics Laboratory: “For decades the United
States has enjoyed unquestionable leadership in various technologies required for military
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superiority. This is no longer the case” (Members of the 2005 “Rising Above the
Gathering Storm” Committee, 2010, p. 71).
Generational Leadership Studies Related to STEM
A review of the literature identified two generational leadership studies of STEMrelated organizations by Rodriguez et al. (2003) and Yu and Miller (2005). Rodriguez et
al. (2003) studied preferred leadership behavior of Generation X and Baby Boom
generations. Participants were employees of a U.S. telecommunications company. A 10question survey was provided with choice pairing that was hypothesized to be preferred
by only one generation. Significant generational differences were identified for
fulfillment, technology, flexibility, monetary benefits, and work environment (Rodriguez
et al., 2003).
Yu and Miller’s (2005) study was conducted in Taiwan. The research explored
generational work characteristics and leadership style preference differences between
Baby Boomers and Generation Xers. Participants came from higher education
institutions in the Taipei region and small- and medium-sized machine manufacturers in
Kaohsiung County. Relating Yu and Miller’s (2005) study to STEM organizations is
somewhat tenuous. An assumption was made the country’s industry compositions were
similar to the United States, placing them in the top half of all industries for STEM
employment concentration. No significant differences were noted in the higher education
sector. Significant differences were noted between generations for both work
characteristics and preferred leadership styles in the manufacturing sector (Yu & Miller,
2005).
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Generational STEM-related leadership research was extremely limited and
appears to indicate generational differences exist. There was a gap in both the leadership
and generational academic literature.
Conclusion
As a new century dawned, America awoke to a global environment much
different than the previous 50 years. Peer and near-peer competitors were making
inroads in overcoming the nation’s lead in many science and technology fields (Atkinson
& Andes, 2011; Steinbock, 2015). U.S. leaders such as Donald Mazullo, Chairman of the
108th Congress Committee on Small Business, Secretary Henry Kissinger, and Under
Secretary of Defense Fran Kendell along with the RAND Corporation, National Science
Foundation, National Academy of Sciences, and the President’s National Science and
Technology Council sounded the alarm of falling U.S. competiveness (A Case for
Reform, 2015; Galama & Hosek, 2008; Is America Losing Its Lead in High-Tech, 2003;
Weisgerber, 2014; The White House Office of the Press Secretary, 2010). To respond to
the changing world, leaders must “shake up their portfolios, business models, old ways of
working and long held assumptions” (IBM Corporation, 2010, p. 14).
How leaders motivated followers progressed from creating a conditioned response
(Pavlov, 2003) through Maslow’s (1943, 1970) hierarchy of needs to Herzberg’s (1974)
motivation-hygiene concepts. Leadership theory also evolved from the belief that great
men were born to be leaders with inheritable traits to more of a focus on leader-follower
relationships (Bass & Bass, 2008). McGregor’s (1957/2000) Theory X and Theory Y,
grounded in Maslow’s (1943, 1970) and Herzberg’s (1974) theories, gave way to the
transactional, transformational, charismatic, and authentic leadership style theories
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studied and popularized today (Bass & Bass, 2008; Craighead & Nemeroff, 2001;
LaFasto & Larson, 2001). However, due to myriad reasons, mixed research results
indicated no one leadership theory fully took into account followers’ needs and
expectations (Bass & Bass, 2008; Jago, 1982; Judge & Piccolo, 2004). Caution was also
raised that the transactional-transformational leadership construct had become for many a
fait accompli hampering leadership theory research (Yukl, 1989b).
Complementary to the mixed leadership style study results was the finding by
some researchers that leaders not only used multiple leadership styles and theories but
used them simultaneously (Pearce et al., 2003; Reddin, 1977; Yukl, 2012). It was also
discovered leadership characteristics from differing styles were more effective than
components of the primary leadership style being used (Burke et al., 2006; Eagly et al.,
2003; Judge & Piccolo, 2004; Kalu, 2010; Wang et al., 2014; Yukl, 2012).
Unfortunately, leadership research emphasized theory from the leader’s perspective; and
House and Aditya (1997) stated, “A problem with the current study of leadership is that it
continues to focus excessively on superior-subordinate relationships” (p. 465).
Furthermore, researchers determined the results of leadership studies frequently
differed depending on the demographics of the population studied. Differences and
similarities were recognized across all demographics including cultures, gender, industry,
and age. The review of academic literature identified a relatively new area of study
relating to age differences categorized by generational cohorts.
Although the study of generations, initiated by Eberlein (1928) and Mannheim
(2000) nearly a century ago, has ebbed and flowed, the recent phenomena of a
multigeneration workforce has heightened interest. Generational studies emphasized the
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uniqueness of each generation. A limited set of researchers explored generations in
relation to leadership, with even fewer comparing and contrasting more than two
generations. With the rapid change in technology and information distribution and
access, the most senior and junior workforce generations had extremely different life
experiences.
The newly reshaped technology and information world placed the continued
American dominance for innovation in science, technology, engineering, and
mathematics at risk. U.S. competitive advantages had fallen or disappeared. The need
for leaders to guide organizations in a rebirth was vital. Unfortunately, a review of the
literature uncovered very few leadership studies focused on STEM organizations.
Furthermore, only two studies relating generational differences and leadership theories to
STEM organizations were found.
The confluence of rapid information distribution and technological change;
ambiguity, organizational and technological disruption; and labyrinth of relationships,
processes, and requirements “will require entirely new leadership styles” (IBM
Corporation, 2010, p. 15) and drives home the acknowledgement that for organizations
and leaders to succeed, they must recognize generational differences and respond to the
preferred leadership characteristics of different cohort followers (Sautner, 2012; Twenge,
2010). To improve competiveness and organizational success, Noe (2010) stated,
“understanding generational differences is important if a company wants to provide the
work conditions that will contribute to employee satisfaction and retention of good
employees” (p. 452) to improve competitiveness. Regarding age differences, Bass and
Bass (2008) stated, “Little is known but likely to increase in importance” (p. 979) and “it
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may be of practical use to determine generational attitudes and behaviors” (p. 977).
Sessa et al. (2007) echoed the call: “Research is needed to continue to map out and more
clearly define the differences among generations [and] understand the impact of these
differences” (p. 71).
According to Sessa et al. (2007), “Of particular interest in the business and
popular press is the impact of generational cohort differences on leaders and leadership—
that different generations view leaders differently and that different generations manifest
leadership differently” (p. 48). Due to a multitude of demographic factors, the need to
better understand the emerging workforce, those born after 1964, is essential “in an
increasingly competitive, global and technology driven marketplace” (Deal et al., 2001,
p. 1). It is because of the global technology market that understanding the differences of
the preferred leadership characteristics of generational cohort followers in STEM-related
organizations is critical. Regrettably, neither the leadership nor generational theory
literature addressed these issues in relation to STEM organizations, resulting in a
knowledge gap that must be addressed.
Synthesis Matrix
A synthesis matrix (Appendix C) was developed from a review of the academic
literature to create the Multigenerational Leadership Characteristics Questionnaire. The
matrix cross-references the MLCQ’s 30 leadership characteristics with authors who
discussed or studied the characteristic or a similar leadership characteristic (Appendix D).
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CHAPTER III: METHODOLOGY
Overview
This chapter provides an overview of the methods and processes employed to
understand the preferred leadership characteristics by generational cohort followers. It
begins with a restatement of the purpose and research questions before discussing
research design applicability. The population of STEM personnel and sample population
studied are identified. Processes utilized to develop the data collection instrument and
ensure validity and reliability are presented. Data collection efforts and participant
protection measures are reviewed followed by data analysis procedures. Finally, study
limitations are identified prior to a chapter summary.
Purpose Statement
The purpose of this quantitative study was to describe and determine the degree of
difference and importance of leadership characteristics as perceived by Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations as measured by the
Multigenerational Leadership Characteristics Questionnaire.
Research Questions
Four primary research questions focused and guided the dissertation research and
related to preferred leadership characteristics by Baby Boom, Generation X, and
Millennial generational cohort followers.
Research Question 1: To what degree did Baby Boom generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
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perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 2: To what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 3: To what degree did Millennial generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 4: Was there a significant difference between the perception of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire?
Research Design
This was a cross-sectional, nonexperimental, comparative and correlational
quantitative, ex post facto study. The research was quantitative to emphasize objectivity,
enable potential generalizations, and benefit from discovering data across a large sample
(McMillan & Schumacher, 2010; Patten, 2012; Patton, 2002). Whereas the independent
variable could not be manipulated, no intervention was introduced in order to describe
current relationships resulting in a nonexperimental study (Johnson & Christensen, 2008;
Patten, 2012). When the independent variable occurred in the past and is considered
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preexisting and data are collected to explore relationships, the study is considered ex post
facto (McMillan & Schumacher, 2010). According to Creswell (2014), research
comparing two or more groups with the same independent variable is considered
comparative. Additionally, studies investigating relationships of two or more variables
are considered correlational research (Creswell, 2014). This study was cross-sectional
since it studied different generational cohort followers simultaneously (McMillan &
Schumacher, 2010).
Population
P. Williams (2004) defined a research population as “a complete set of all
individuals that meet some criteria” (p. 7), which is also identified as the “target
population” (McMillan & Schumacher, 2010, p. 129). For this study, the target
population was approximately 17 million people in 97 occupation codes working in
STEM-related positions (J. Jones 2014; U.S. Bureau of Labor Statistics, 2014), with the
highest percentage of STEM-related workers in the following sectors: oil and gas,
aerospace, medical, healthcare, science and research, engineering services, computer,
communications, utilities, information, and government (U.S. Bureau of Labor Statistics,
2013). A survey population is a subset of the target population further identifying
delimiting factors related to the actual study participants (McMillan & Schumacher,
2010). This study’s survey population worked in the U.S. aerospace and computer
industries.
Sample
The study used a nonprobability, convenient, purposeful sample to identify
subjects to participate in this study designed to determine the preferred leadership
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characteristics as perceived by Baby Boom, Generation X, and Millennial generational
cohort followers in STEM-related U.S.-based or headquartered aerospace and computer
organizations. Determining an appropriate sample size required taking numerous factors
into account, such as the study’s purpose and focus, data collection strategy, participant
availability, and the amount of data needed (McMillan & Schumacher, 2010). As a
quantitative study designed to develop population generalizations, surveys were used,
indicating a larger number of subjects were needed to support an overall population
greater than 100,000. According to Gay and Airasian (2003), to obtain a 95% confidence
level and statistically significance at p ≤ 0.05, a sample size of at least 384 was needed
(p. 113). Approximately 3,300 people from 13 organizations were invited to participate
and were provided a Qualtrics survey web link. A total of 415 respondents completed the
Multigenerational Leadership Characteristics Questionnaire (MLCQ) for a 13%
participation rate. However, almost 2,500 potential participants were from one
organization, a technology association, with a response rate below 5%. Not including
this one organization in the calculation, the response rate was 47%. See Table 1.
Although Creswell (2014) recommended random sampling to optimize accuracy,
when such sampling is not feasible, nonprobability is used (McMillan & Schumacher,
2010). Due to time, resource, and cost constraints, a nonprobability sample was used.
Subjects available to the study were conveniently chosen based on the organization’s
agreement to participate (McMillan & Schumacher, 2010).
Selecting organizations most likely to provide good sources for data is known as
purposeful sampling (Patten, 2012). STEM-related U.S.-based or headquartered
aerospace and computer organizations, representing industries with high STEM worker
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percentages, were selected for the study. Leaders associated with 38 U.S.-based or
headquartered organizations were contacted. These individuals where either known by or
were referred to the researcher. Thirteen organizations agreed to participate in the study.
Organizations comprised as few as one person to over 2,000. The level of participation
agreed to by each organization varied from distributing the survey to all members who
were strongly encouraged by leadership on a recurring basis to participate during work
hours to asking for participation during nonwork hours with minimal formal leadership
engagement.
Table 1
Study Participation Rate
Organization

Size range

Participation rate

A

2,000 +

< 5%

--

1,000 - 2,000

--

--

500 - 999

--

B

250 - 499

37%

C

100 - 249

75%

D

100 - 249

24%

E

25 -

99

56%

F

25 -

99

62%

G

25 -

99

33%

H

25 -

99

36%

1-

24

10% -100%

I-M

Primarily used in qualitative studies, site selection identifies locations with
“people involved in a particular event” (McMillan & Schumacher, 2010, p. 326).
However, considering the distributive nature of STEM-related organizations, this study
broadened the definition of site selection to include organization selection with
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connectivity to multiple sites. Therefore, the number of unique sites and geographic
location were not considered driving factors in organization or participant selection.
However, participants were located at more than 40 locations, primarily within the United
Sates. Furthermore, approximately 70% of participants were in California or
Pennsylvania. An additional 18% were located in Colorado, Florida, Nevada, New
Jersey, or Virginia. According to McMillan and Schumacher (2010), the most desired
population sampling method is comprehensive sampling. This method entails obtaining
insights from all criteria-meeting members. For this study, the participant criteria were
participants were members of the Baby Boom, Generation X, and Millennial generations;
and participants were members of a U.S.-based or headquartered aerospace or computer
organization. The study attempted comprehensive sampling by requesting organizations
contact each person at the study sites asking for participation. However, due to the
number of potential participants, required time, and expected expenses, only 62% of the
organizations supporting the study contacted all potential subjects. The organizations
that did not contact 100% of criteria-meeting personnel were fully aware of the study’s
requirements and used internal processes in coordination with the researcher to select
individuals, offices, divisions, directorates, or departments that met the criteria.
Instrumentation
The instrumentation for this quantitative study was a survey, the
Multigenerational Leadership Characteristics Questionnaire (MLCQ). Yukl (2012)
emphasized the criticality of survey development by extolling the researcher that “more
effort should be made to improve measurement accuracy and minimize respondent
biases” (pp. 79-80). Therefore, considerable effort was used in questionnaire

92

development. The leadership characteristics surveyed were identified during the
literature review. Questions were developed under the guidance of Dr. Douglas DeVore
and Dr. James Cox. Dr. DeVore has over 12 years of experience as a professor of
organizational leadership and has contributed to the ongoing developing and shaping the
Doctor of Education in Organizational Leadership program at two universities. Dr. Cox
is a recognized expert in organizational leadership and survey instrument development.
He was a professor of organizational leadership for a doctoral program in California and
is the lead coauthor of Your Opinion Please (Cox & Cox, 2008).
This study used Qualtrics, a web-based survey provider, to identify the desired
leadership characteristics by generational cohort followers. According to Creswell
(2014), “A survey design provides quantitative or numeric description of trends, attitudes,
or opinions of a population by studying a sample of the population. From sample results,
the researcher generalizes or draws inferences to the population” (p. 155-156). Surveys
allow research on a large number of variables simultaneously with a minimal increase of
needed time (McMillan & Schumacher, 2010). As Wright (2005) discussed, web-based
survey services make research much easier; provide access to desired populations; can be
done quickly; and cost less than comparative paper surveys.
A six-point Likert scale of 6 (critically important) to 1 (not important) was used
to assess the subjects’ beliefs regarding leadership characteristics (Cox & Cox, 2008;
McMillan & Schumacher, 2010). See Table 2. Characteristics identified by the subject
as critically or very important were consolidated into a question at the end of the survey
for identification as a top three most important characteristic. Similarly, characteristics
identified as somewhat, desirable but less, and not important were consolidated into a
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question at the end of the survey for identification as the three least important
characteristics.
Table 2
MLCQ Six-Point Likert Scale

Narrative

Value

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

6

5

4

3

2

1

The survey leadership characteristic questions were developed from a review of
the literature. Several questions were adapted from the Global Leadership and
Organizational Behavior Effectiveness Project Form Alpha (The Globe Foundation,
2006) and Ruys’s (2013) Leadership Behaviors of Supervisors Important to Job
Satisfaction and Retention survey to identify preferred leadership characteristics by
generational cohort followers. Questions were developed to focus on a subject’s
preferred leadership characteristics instead of the more commonly used method of self,
supervisor, and/or subordinate evaluations. Whereas the survey did not measure aptitude
or achievement, it was a noncognitive assessment of attitudes for leadership
characteristics preferred by different generational cohort followers (McMillan &
Schumacher, 2010). Survey responses may be impacted by several factors including
question order, response patterns, and rapid survey completion. Therefore, efforts
including question randomization and simplification, avoidance of emotionally charged
terminology, negative constructs, and a pilot test with follow-up interviews, were
implemented to prevent response sets that negatively impacted result objectivity (Johnson
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& Christensen, 2008; McMillan & Schumacher, 2010). Additionally, characteristics
identified as a 5 or 6 and 1, 2, or 3 were aggregated into three most important and least
important characteristics questions requiring participants to evaluate their previous
responses. Demographic data were collected and analyzed as part of the effort to identify
and control confounding variables that impact the dependent variables of desired
leadership characteristics (McMillan & Schumacher, 2010).
Instrument Validity
The foundation for valid quantitative research is based on the instrument’s ability
to measure the desired data (Patton, 2002). Validity of both content and construct is
essential (Creswell, 2014). However, Nunnally and Bernstein (1994) advised validity “is
a matter of degree” (p. 84), and researchers must establish it at the onset and continually
reevaluate their work to ensure applicability. Johnson and Christensen (2008) outlined
three requirements essential for content validity. First, does the survey “appear to
represent the thing you are trying to measure?” (p. 153). Second, key items or concepts
are adequately represented. Finally, are extraneous, nonrelevant items being measured?
While content validity ensures adequate survey subject coverage, construct validity
relates to results. An instrument that measures significance and applicability and is
useful in explaining or representative of phenomena has a valid construct (Creswell,
2014; McMillan & Schumacher, 2010). However, inattention during survey development
driving inadequate questions will in all probability result in low-quality data and
inaccurate conclusions (Cox & Cox, 2008).
Validation of adapted survey questions was conducted by the original researchers.
The GLOBE Form Alpha scales were theory driven, developed after a literature review,
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and statistically analyzed. The survey has proven to have a high interrater agreement
convergence. Additionally, it is a demonstrated device to explore aggregated responses
at the organizational and societal levels. GLOBE scales were also compared against
independent sources to ensure construct validity (House et al., 2004). Finally, the
GLOBE Form Alpha scales have been extensively used by researchers for over a decade
in more than 60 countries (University of Victoria, Peter B. Gustavson School of Business,
n.d.). Ruys (2013) conducted an extensive literature review focusing on the Millennial
generation. A broader review included “leadership behaviors in the workplace, and job
satisfaction and retention” (p. 80). Ruys also engaged experts in the field and conducted
a field-test of the survey. Although there may be some shortcomings, overall the surveys
have proven to be valid. Since the basis of the survey questions indicated acceptability,
the adapted questions were reviewed for content and construct validity.
The adapted and newly developed survey questions were the result of an
extensive literature review of theories and studies focusing on generational differences
and leadership. Over 250 characteristics were identified, resulting in the development of
30 leadership characteristic questions. A matrix correlating survey questions with
generational and leadership literature may be found at Appendix C.
The data collection instrument was developed under the guidance of two
leadership content experts, including a survey development expert. The leadership
content experts were required to have a doctoral degree in a leadership-related field of
study. All survey questions, both developed by the researcher and adapted from previous
research, were reviewed by three additional content experts in theory to ensure leadership
characteristics were adequately measured (DeVellis, 2012; Johnson & Christensen, 2008;
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McMillan & Schumacher, 2010). Each leadership expert was required to have a
doctorate in a leadership-related field of study. In addition to a doctorate in a leadershiprelated field of study, one panel member was required to have experience in a STEMrelated organization. The panel experts were the following:
 Dr. Linda De Long
 Dr. Kristin Lima
 Dr. Carlos Rodriguez
The researcher provided each panel member a copy of the survey electronically.
Comments were requested to be returned within 7 days.
Dr. Linda De Long has a Master of Business Administration in Organizational
Behavior degree and is a Doctor of Education in Organizational Leadership. She has
over 28 years of experience in senior corporate management and guiding leadership
development programs. Additionally, Dr. De Long has taught leadership and
management at both the undergraduate and graduate level for more than 25 years and has
been instrumental in the development of numerous research surveys. Dr. De Long’s
comments indicated the survey adequately addressed leadership characteristics in
accordance with the leadership literature, and no significant changes were required.
Dr. Kristin Lima has a Master of Business Administration in International
Business degree and is a Doctor of Education in Organizational Leadership. She is the
Dean, Applied Technology and Business at Chabot College. In addition to consulting,
Dr. Lima has extensive experience teaching and was a superintendent in two school
districts. Dr. Lima’s comments indicated the survey adequately addressed leadership
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characteristics in accordance with the leadership literature, and no significant changes
were required.
Dr. Carlos Rodriguez has a Master of Science in Industrial Hygiene and is a
Doctor of Education in Organizational Leadership. He has 30 years of experience
leading occupational safety and environmental programs in the public and private sector.
Dr. Rodriguez has taught safety management and organizational leadership courses at the
undergraduate and graduate level for 16 years. He holds certifications as a Certified
Safety Professional and Associate in Risk Management. Dr. Rodriguez’s comments
indicated the survey adequately addressed leadership characteristics in accordance with
the leadership literature, and no significant changes were required.
Recommended changes and comments were discussed with the researcher’s chair.
Questions containing confusing, similar, or culturally biased terminology were eliminated
or rewritten to ensure brevity and understandability within a leadership context (Cox &
Cox 2008; Gill & Hodgkinson, 2007; Nunnally & Bernstein, 1994). Final approved
survey modifications were incorporated before conducting the pilot test and gathering
study data.
Instrument Reliability
DeVellis (2012) cautioned, “The issue is more subtle when measuring attributes
such as beliefs, attitudes, or dispositions because it is difficult to determine exactly what
the range of potential items is and when a sample is representative” (p. 60). Reliability
was verified by the use of a pilot test. Additionally, the previously discussed panel of
leadership, STEM, and survey experts reviewed the questionnaire for reliability purposes
(DeVellis, 2012; Johnson & Christensen, 2008; McMillan & Schumacher, 2010).
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A pilot test with 30 individuals similar to the study’s subjects (Table 3) was
essential for new data collection instruments and provided feedback related to format,
clarity, and time requirements (DeVellis, 2012; McMillan & Schumacher, 2010; Patten,
2012). Eighty percent of pilot test participants completed the survey in under 10:30
minutes (Table 4). They provided feedback on understandability and improvement
suggestions during a survey follow-up interview or e-mail exchange with the researcher.
Subjects indicated the questionnaire was easy to use, understandable, and addressed
preferred leadership characteristics.
Table 3
Pilot Study Participant Generation Cohort Membership by Percentage
Generation
Participation rate

Baby Boom

Generation X

Millennial

30%

60%

10%

Table 4
Pilot Test Completion Time
Minutes

Percentage completed

Under 6:00

24%

6:00 to 7:30

46%

7:30 to 10:30

10%

Over 10:30

20%

Negatively worded questions were avoided to prevent a misunderstanding of a
question’s intent impacting scoring (Cox & Cox, 2008). Finally, according to Knowles
(1988), the serial location of a survey question may impact its overall reliability as
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respondents internalize the rating scale and survey process. Therefore, the serial location
of survey questions was randomized to increase reliability.
Data Collection
In accordance with Gay and Airasian’ s (2003) sample size table, a minimum of
384 Baby Boom, Generation X, and Millennial cohort followers working in STEMrelated U.S.-based or headquartered aerospace and computer organizations for a
population greater than 100,000 completed a web-based survey. Error variance was
minimized with the following standardized data collection process and procedures
(DeVellis, 2012; McMillan & Schumacher, 2010). Over 40 leaders within STEM-related
organizations were identified and informally contacted via e-mail or phone call with a
request to begin a dialogue. The initial phone call or in-person conversation provided an
opportunity for an introduction, very brief study overview, and ability to gauge potential
interest. If the leader was open to study participation, an e-mail requesting support and
an organizational point of contact (POC) was sent. The e-mail included a one-page study
overview with the study’s purpose, needed support, time, and resource requirements
(Appendix E). Several leaders requested formal presentations to other members in the
organization. Once an organization agreed to support the research, the POC became the
primary coordination authority; and the sponsoring leader was kept updated on the
organization’s participation efforts.
Prior to the survey’s web-link distribution, an organizational leader notified by
e-mail or during organizational meetings the potential participants of the upcoming
survey and personal request to support. The leader or POC then followed the
announcement with an e-mail including the survey link and timeline information.
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Organizations with 25 or more potential participants were provided a unique survey web
link enabling organizational participation metrics. Depending on the organization’s size
and participation rates, the survey may have been open from 3 to 21 days. The
organization leader or POC determined if or when reminder e-mails were required. The
researcher provided organizations with at least 25 members potentially participating two
or three status updates each week. These updates were often the driving force behind
organizational e-mail reminders.
Leaders of five organizations personally notified and reminded members during
meetings and sent reminder e-mails. Six organizations notified and reminded their
members of the study only by e-mail. Of the 13 organizations, the most senior
organizational leader (president, CEO, office manager, etc.) was personally engaged in
gaining participation. Two organizations with fewer than 25 employees attained a selfreported 100% participation rate within 24 hours, eliminating the need for reminders.
Of the 415 respondents who completed the survey, five were members of the
Veteran generation and two exited the MLCQ after not agreeing to consent. Therefore,
408 respondents provided data for analysis. The low 13% participation rate was driven
by a less than 5% participation rate of a large organization with about 2,500 members.
Excluding this organization revealed a much higher 47% potential participant response
rate. Table 1 provides a more detailed analysis of study participation rates.
Each organization with 25 members or more was provided unique survey links.
This enabled data analysis to ensure the culture or personnel selection process of one
organization did not significantly influence the results.
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Protecting Participants
Throughout the study and data collection process Creswell (2014) advocates for
the protection of human participants and ethical considerations. This study ensured to the
maximum extent possible no physical or mental harm came to the voluntary participants:
full disclosure and informed consent and privacy including confidentiality and proper
control of study data (Creswell, 2014; Johnson & Christensen, 2008; McMillan &
Schumacher, 2010; Patten, 2012; Roberts, 2010). Furthermore, the Brandman University
Institutional Review Board (BUIRB) approved the study (Appendix F), and the
researcher completed training and was certified in BUIRB procedures and requirements.
Evidence of organizational support for conducting the survey was provided (example at
Appendix G). No surveys were distributed or data collected until after receiving BUIRB
approval.
The physical risk to completing the survey was the same as working on an office
computer during the work day. The risk to mental health was minimal, since survey
participation was confidential and only basic demographic and generic leadership
preference questions not relating to current employees were asked. Participants were
honestly informed of the study’s purpose and were provided researcher contact
information. Additionally, the informed consent form (integrated into the survey at
Appendix D) provided study purpose information. Subjects were all volunteers who
accepted the informed consent statement; otherwise they would not have been allowed to
continue the survey. Participants were not asked to provide individually unique
identifying data or any data that once consolidated into groups would identify
individuals. Finally, all data were securely stored and access limited to study personnel.
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Data Analysis
MegaStat for Microsoft Excel 2010 and Qualtrics reporting functions were
utilized for data analysis. Nonexperimental study variables may be considered dependent
or independent (Patten, 2012). The dependent variable is caused by the independent
variable and provides analyzable measurements (McMillan & Schumacher, 2010). The
study used generational cohort followers as the independent variable and preferred
leadership characteristics as the dependent variables. Descriptive statistics were used to
describe the degree of leadership characteristic importance by generational cohort
followers (McMillan & Schumacher, 2010). Inferential statistics were used to make
population generalizations related to the difference of preferred leadership characteristics
by generational cohort followers (Patten, 2012). Study survey questions asked
respondents to identify preferred leadership characteristics on a six-point Likert scale
from critically important (6) to not important (1). According to McMillan and
Schumacher (2010), error variance should be minimized, and controlling extraneous
variance reduces the error variance. Therefore, to reduce within-group variability,
demographic data were analyzed and data were aggregated into the more homogenous
generational cohorts.
The first research question was answered with descriptive statistics. The first
research question asked to what degree did Baby Boom generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire. The means, standard
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deviations, and percentages were used to determine variability and identify the degree of
leadership characteristics importance (Patten 2012).
The second research question was answered with descriptive statistics. The
second research question asked to what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire. The means, standard
deviations and percentages were used to determine variability and identify the degree of
leadership characteristics importance (Patten 2012).
The third research question was answered with descriptive statistics. The third
research question asked to what degree did Millennial generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire. The means, standard
deviations, and percentages were used to determine variability and identify the degree of
leadership characteristics importance (Patten 2012).
The fourth research question was answered with inferential statistics. The fourth
research question asked if there were significant differences between the perceptions of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire. The MegaStat Microsoft Excel plug-in was used to conduct a one-way
analysis of variance (ANOVA) and calculate an F-value. The F-value was used to
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identify if a significant difference existed between the three generational cohort followers
and the leadership characteristic (McMillan & Schumacher, 2010). MegaStat used an
internal F distribution table to determine if the F-value correlated to a p-value ≤ 0.05,
indicating data set differences were significant and requiring further analysis to determine
characteristics importance differences (Patten, 2012). When a significant difference was
identified, a Tukey’s HSD procedure was employed for a post hoc pairwise comparison
to determine preferred leadership characteristic differences between Baby Boom,
Generation X, and Millennial generational cohort followers (P. Williams, 2004).
MegaStat automatically conducted a Tukey’s HSD procedure if the One-Way ANOVA
indicated significant differences existed. Table 5 identifies research questions and related
statistical tests for data analysis.
Limitations
Although this study focused on an underresearched area of generational and
leadership literature, it had several limitations.
1. The research explored the preferred leadership characteristics by generational cohort
followers. It is limited to participant perceptions. The perceptions each subject had
regarding the characteristic was limited to what they had either experienced,
researched, been told or stereotypes if they had no frame of reference (Bass & Bass,
2008).
2. The research was geographically limited to STEM-related U.S.-based or
headquartered aerospace and computer organizations. Different types of organizations
and cultures were not taken into account.
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Table 5
Research Question and Associated Statistical Test
Research question

Statistical test

1. To what degree did Baby Boom generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and
computer organizations perceive the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

2. To what degree did Generation X cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer
organizations perceive the importance of leadership characteristics
as measured by the Multigenerational Leadership Characteristics
Questionnaire?

3. To what degree did Millennial generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and
computer organizations perceive the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

4. Was there a significant difference between the perception of Baby
Boom, Generation X, and Millennial cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer
organizations for the importance of leadership characteristics as
measured by the Multigenerational Leadership Characteristics
Questionnaire?

Descriptive
Mean
Standard deviation
Percentages

Descriptive
Mean
Standard deviation
Percentages

Descriptive
Mean
Standard deviation
Percentages

Inferential
One-Way ANOVA
If significant then
Tukey’s HSD

3. The study was limited to one method of data collection, web-based survey, and one
survey version with random serialized leadership characteristic questions. Therefore,
it was subject to a mono-method bias (McMillan & Schumacher, 2010). Results may
have been different if multiple data collection methods had been used.
4. The web-based survey availability was limited depending on the participating
organization. Potential subjects who were ill, on vacation, or had other work absence
were unable to participate.
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5. The sample population was not random. They were completed by volunteers,
potentially introducing sample biases. Every individual in STEM-related U.S.-based
or headquartered aerospace and computer organizations did not have an opportunity to
be selected, while volunteers’ predilection for less authoritarian, less conforming, and
more sociable environments may have impacted their desired leadership
characteristics (McMillan & Schumacher, 2010; Patten, 2012).
Summary
Chapter III discussed the population and sample population in light of the study’s
research design, purpose, and research questions. Development of the data collection
instrument, processes, and participant protection were explained. Finally, the method of
data analysis and associated study limitations were reviewed. The following chapters
examine study results, applicability, and recommendations.
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CHAPTER IV: RESEARCH, DATA COLLECTION, AND FINDINGS
Overview
The study was a cross-sectional and nonexperimental using a nonprobability,
convenient, purposeful sample to identify Baby Boom, Generation X, and Millennial
generational cohort followers for participants from STEM-related U.S.-based or
headquartered aerospace and computer organizations. It utilized descriptive and ex post
facto methods to compare and correlate the importance of leadership characteristics to
different generational cohort follower groups. This chapter provides a review of the
research’s purpose, questions, and design. The study’s population and sample population
are discussed. Additionally, research methods and data collection procedures are
explained, including instrumentation, before examining the demographic data obtained
from the Multigenerational Leadership Characteristics Questionnaire (MLCQ). The
chapter continues by using an in-depth analysis of data obtained for the research to
answer the study’s questions. It concludes with a brief summary.
Purpose Statement
The purpose of this quantitative study was to describe and determine the degree of
difference and importance of leadership characteristics as perceived by Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations as measured by the
Multigenerational Leadership Characteristics Questionnaire.

108

Research Questions
The dissertation research was conducted to answer four research questions in an
effort to understand preferred leadership characteristics by Baby Boom, Generation X,
and Millennial generational cohort followers in STEM-related organizations.
Research Question 1: To what degree did Baby Boom generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 2: To what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 3: To what degree did Millennial generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 4: Was there a significant difference between the perception of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire?
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Research Methods and Data Collection Procedures
The following section discusses the study’s research methods including
instrumentation and how data were collected.
Instrumentation
A survey, the MLCQ, was this quantitative study’s instrumentation. Considerable
time and effort was used to develop the MLCQ in order to minimize study participant
biases when responding to questions (Cox & Cox, 2008; McMillan & Schumacher, 2010;
Yukl, 2012). A review of the academic literature revealed over 250 potential leadership
characteristics. Under the guidance of Dr. Douglas DeVore and Dr. James Cox, 30
characteristics were identified and developed as the basis for the noncognitive MLCQ
(McMillan & Schumacher, 2010). Several questions from the Global Leadership and
Organizational Behavior Effectiveness Project Form Alpha (The Globe Foundation,
2006) and Ruys’s (2013) Leadership Behaviors of Supervisors Important to Job
Satisfaction and Retention survey were modified for the MLCQ. Additionally, measures
were taken to prevent biased response sets that included leadership characteristic question
randomization, avoidance of highly charged terms, and question simplification (Cox &
Cox, 2008; Johnson & Christensen, 2008; McMillan & Schumacher, 2010). To identify
and control potential confounding variables’ impact on the dependent leadership
characteristic variables, gender demographic data were collected (McMillan &
Schumacher, 2010).
Due to the ease of distribution to a large sample population at multiple geographic
locations, low cost, and ability to rapidly obtain results, it was determined an online
survey was the most appropriate instrument for MLCQ distribution and participation
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(McMillan & Schumacher, 2010; Wright, 2005). Qualtrics was selected as the webbased survey provider for the MLCQ due to their survey development, distribution, and
analytics capabilities. The data provided by Qualtrics enabled the researcher to identify
and generalize preferred leadership characteristics by generational cohort followers
(Creswell, 2014). Using a six-point Likert scale (Table 2, reproduced here for
convenience), participants identified the importance of 30 leadership characteristics
(Table 6). In addition to the 30 leadership characteristics questions, two aggregated
questions were asked. Characteristics identified as critically important or very important
were consolidated at the end of the MLCQ for participants to identify the top three most
important characteristics. Similarly, somewhat important, desirable but less important,
and not important were consolidated into a question used to identify the three least
important characteristics.
Table 2
MLCQ Six-Point Likert Scale

Narrative

Value

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

6

5

4

3

2

1

Instrument validity. To ensure the validity of this quantitative study, particular
attention was placed on the construct and content of the MLCQ’s development and
ability to measure the desired data, generational cohort followers’ preferred leadership
characteristics (Creswell, 2014; Patton, 2002). The survey development team determined
Nunnally and Bernstein’s (1994) three requirements were met. The survey appeared to
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Table 6
MLCQ 30 Leadership Characteristics
#

Leadership characteristic
1 Encourages coordination only with people or organizations most impacted by the activity
or decision
2 Encourages diversity of backgrounds within the organization such as experience, race,
gender, education, and age
3 Instills pride in others by being associated with the leader
4 Behaves in a manner that indicates group cohesion is more valued than individual effort
5 Advocates social or environmental responsibilities as part of decision making
6 Provides detailed requirements for each job or assignment
7 Primary focus is on completing the task
8 Has a vision of the future

9 Provides rationale for decisions made
10 Rapidly responds to questions
11 Checks in with followers to ensure they are on track and have everything they need for the
assignment
12 Provides in-depth job or assignment instructions
13 Encourages the use of teams to accomplish tasks
14 Leads by example
15
16
17
18
19

Is approachable
Encourages new ways of thinking and doing things
Sets high standards of performance
Provides followers the freedom to decide the best way to do their job
Considers the ethical consequences of decisions

20 Goes beyond self-interest for the good of the group
21 Treats everyone as an individual
22 Ensures organizational expectations are understood and that each person knows what they
can expect to receive when performance goals are achieved
23 Frequently provides informal feedback
24 Emphasizes organized processes for completing tasks
25 Motivates others to put forth efforts above and beyond the call of duty
26 Shows appreciation for each person’s contribution to the organization
27 Enables communication without traditional organizational boundaries
28 Inspires others towards goal achievement
29 Increases morale by offering encouragement and praise
30 Is a mentor, coach, and/or teacher
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measure generational cohort follower preferred leadership characteristics. Thirty
leadership characteristics identified by a literature review were represented. Only
relevant items were measured.
The original researchers provided an in-depth validation process for adapted
MLCQ questions. Both Ruys (2013) and the GLOBE study utilized leadership theory
constructs developed after a literature review as the foundation for their instruments. In
addition to statistical analysis, independent sources were compared to the GLOBE Form
Alpha scales for construct validity (House et al., 2004). Furthermore, GLOBE Form
Alpha scales have been successfully used by researchers in over 60 countries for the last
10 years (University of Victoria, Peter B. Gustavson School of Business, n.d.). Focusing
on Millennials, Ruys (2013) explored worker job satisfaction, retention, and leadership
behaviors. After collaborating with leadership and generational theory experts, Ruys
(2013) conducted a survey pilot test. As a result of the in-depth development work and
successful use of both instruments, they have proven to be valid. Therefore, the adapted
questions were considered fundamentally acceptable.
A voluminous review of generational and leadership theories and studies
identified over 250 leadership characteristics and drove the framework for the MLCQ
development. Ultimately 30 characteristics were selected as the basis for questions. A
matrix correlating survey questions with generational and leadership literature may be
found at Appendix C.
The initial MLCQ was developed with the support and advice of two leadership
content experts, Dr. Douglas DeVore and Dr. James Cox, one of whom was also a
generational theory expert and the other a survey development expert. The leadership
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content experts were required to have a doctoral degree in a leadership-related field of
study. The data collection instrument and questions were then reviewed by three
additional leadership theory content experts to ensure proper measurement of the
leadership characteristics (DeVellis, 2012; Johnson & Christensen, 2008; McMillan &
Schumacher, 2010). One of the panel members was also required to have a broad
experience in STEM-related organizations. The three panel experts were Dr. Linda
De Long, Dr. Kristin Lima, and Dr. Carlos Rodriguez. For their backgrounds, please
see Chapter III. After reviewing the data collection instrument, the panel members
agreed leadership characteristics sufficiently addressed leadership literature and theory
and required no significant changes. Recommended modifications and comments were
discussed with the researcher’s chair. Questions containing confusing, similar, or
culturally biased terminology were eliminated or rewritten to ensure brevity and
understandability within a leadership context (Cox & Cox 2008; Gill & Hodgkinson,
2007; Nunnally & Bernstein, 1994). Approved MLCQ structural and content
modifications were integrated into the instrument before conducting the pilot test and
gathering study data. All total, five content experts with doctoral degrees in a leadership
field of study were used in the instrument’s development.
Instrument reliability. A data collection instrument must be more than just valid.
It must also exhibit a high reliability by consistently measuring the same phenomena
(Patten, 2012). To overcome the challenges of obtaining reliable data related to attitudes
and beliefs from a sample population, a field-test was used (DeVellis, 2012).
Thirty individuals representative of the study’s population participated in a pilot
test (Table 3, reproduced here for convenience). Whereas the MLCQ was a new data

114

collection instrument, their feedback regarding ease of use, format, understandability, and
required time to complete the questionnaire was essential (DeVellis, 2012; McMillan &
Schumacher, 2010; Patten, 2012). The overwhelming majority of pilot test participants,
80%, completed the survey in 4:30 to 10:30 minutes, and 73% required less than 6:30
minutes. Their feedback was obtained during a survey follow-up interview or e-mail
exchange with the researcher. The MLCQ was deemed to be easy to understand and use.
Furthermore, respondents agreed the instrument focused on leadership characteristics.
Table 3
Pilot Study Participant Generation Cohort Membership by Percentage
Generation

Baby Boom

Generation X

Millennial

30%

60%

10%

Participation rate

In addition to the pilot test, the leadership, STEM, and survey experts reviewed
the questionnaire for reliability purposes (DeVellis, 2012; Johnson & Christensen, 2008;
McMillan & Schumacher, 2010).
Data Collection Procedures
Gay and Airasian’ s (2003) sample size table was used to determine the required
number of participants comprising Baby Boom, Generation X, and Millennial cohort
followers working in STEM-related U.S.-based or headquartered aerospace and computer
organizations. With a population greater than 100,000, the minimum number of 384
participants was identified. A total of 408 criteria-meeting subjects completed the
MLCQ. Efforts to minimize error variance resulted in the following standardized data
collection procedures and process (DeVellis, 2012; McMillan & Schumacher, 2010):
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 Initial contact. The researcher informally contacted approximately 40 aerospace and
computer organization leaders by phone or in person to determine potential interest.
The initial contact included a personal introduction, very brief study overview, and
invitation to participate. If the leader was interested, an agreed upon follow-up e-mail
was the next step. Nineteen organizations indicated interest.
 Follow-up e-mail. The e-mail provided the leader a one-page study overview paper
(Appendix E) and requested study support and a point of contact (POC). After this
e-mail, one of two actions happened. Either the leader provided the researcher study
support approval and a POC, or the leader was not in a position to formally support the
study and required organizational approval. Ultimately, five organizations did not
move forward with the study. Additionally, the leader of one organization moved and
the replacement did not support the study.
 Survey distribution process agreement. Working with the POC and/or the leader each
organization determined the most appropriate process for survey participation request,
notification, and distribution. Each organization was provided a Qualtrics link for the
web-based MLCQ. Organizations with 25 or more potential participants were
provided a unique identifier that enabled the researcher to ensure one organization did
not bias the data.
 Survey participation reminders. Working with the POC and/or the leader, each
organization determined the most appropriate process to remind their people of the
MLCQ availability and encourage participation. The researcher provided
organizations larger than 25 regular participation updates.
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Organization participation was phased. The first organizations began completing
the MLCQ on January 14, 2016. Data collection ended February 26, 2016. Qualtrics
provided the researcher via download the data in Microsoft Excel 2010 format. Of the
415 completed MLCQs, seven were not included in the data analyzed. Five respondents
were members of the Veteran generation, and two participants did not provide consent
and were exited from the survey.
Population
This study’s target population was individuals working in STEM-related
organizations. Approximately 17 million people in 97 occupation codes work in STEMrelated positions (J. Jones, 2014; U.S. Bureau of Labor Statistics, 2014). According to
the U.S. Bureau of Labor Statistics (2013), two of the industries with the highest
concentration of STEM-related workers were aerospace and computers. Therefore, this
study’s survey population comprised individuals who worked or were affiliated with U.S.
aerospace and/or computer organizations.
Sample
The study used a nonprobability, convenient, purposeful sample to identify
subjects to participate in this study designed to determine the preferred leadership
characteristics as perceived by Baby Boom, Generation X, and Millennial generational
cohort followers in STEM-related U.S.-based or headquartered aerospace and computer
organizations. The researcher reviewed the study’s purpose, required data, expected data
collection and processing methods, and potential participant availability to determine the
best sample population to answer the four research questions (McMillan & Schumacher,
2010).
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Demographic Data
The collected data from 408 study participants enabled the description of
demographic comparisons by organization, generation, and gender.
Percentage of Respondents by Generation
The distribution of the 408 generational cohort followers who completed the
study is included in Table 7 by generation. At least twice as many Baby Boomers or
Generation Xers participated in the study than Millennials.
Table 7
Sample Population by Generation
Generation

Number of respondents

% of respondents

160
168
80

39%
41%
20%

Baby Boom
Generation X
Millennial
Note. n = 408.

Percentage of Respondents by Gender
The distribution of the 408 generational cohort followers who completed the
study is included in Table 8 by gender. Male participants outnumbered female
participants by a 2.57:1 ratio.
Table 8
Sample Population by Gender
Generation
Male
Female

Number of respondents

% of respondents

293
115

72%
28%

Note. n = 408.
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Organizational Participation Data
The 408 study participants were from 13 U.S.-based or headquartered aerospace
or computer organizations with one to 2,500 members.
Participation Rates by Organizational Membership
Organization participation rates ranged from 100% to less than 5%. Table 9
describes organizational size, organizational member participation rates, and
organizational leader engagement in supporting the study. An organization’s size was
not a determining factor related to its members participating in the study. However,
organizational leader engagement was critical. Organizations C, E, and F with very
proactive leaders who supported the study had the highest participation rates at 75%,
56%, and 62% respectively.
Table 9
Study Participation Rate
Organization

Size range

Participation rate
< 5%

Leader engagement

A

2,000 +

Low

-

1,000 - 2,000

-

-

-

500 - 999

-

-

B

250 - 499

37%

Moderate

C

100 - 249

75%

Very high

D

100 - 249

24%

High

E

25 -

99

56%

Very high

F

25 -

99

62%

Very high

G

25 -

99

33%

Moderate

H

25 -

99

36%

Low

1-

24

10%-100%

Mixed

I-M
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Generational Participation Rates by Organizational Participants
The distribution of generational cohort followers by organization who completed
the study is included in Table 10. In relation to other generations, Millennial
participation rates were the lowest in all organizations except one in which it had the
same rate as Generation X.
Table 10
Organization Study Participant Percentages by Generation
Organization

Baby Boom

Generation X

Millennial

A

43%

35%

22%

B

40%

42%

18%

C

28%

44%

28%

D

40%

51%

10%

E

50%

36%

14%

F

79%

21%

0%

G

40%

30%

30%

H

64%

36%

0%

I-M

31%

56%

13%

Note. Organizations with less than 25 members, I-M, were not provided unique MLCQ links
and were consolidated into one reporting group.

Presentation and Analysis of Data
The following section begins with a discussion on the type of statistics used to
analyze the data collected from the MLCQ to answer the four research questions. The
data are then analyzed and presented in relation to each research question.
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Statistical Processes Utilized for Data Analysis
Both descriptive and inferential statistics were used to analyze the data collected
from the MLCQ. Table 5 (reproduced here for convenience) relates the statistical tests
used with Research Questions 1 through 4.
Table 5
Research Question and Associated Statistical Test
Research question

Statistical test

1. To what degree did Baby Boom generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and
computer organizations perceive the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

2. To what degree did Generation X cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer
organizations perceive the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

3. To what degree did Millennial generation cohort followers in
STEM-related U.S.-based or headquartered aerospace and
computer organizations perceive the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

4. Was there a significant difference between the perception of
Baby Boom, Generation X, and Millennial cohort followers in
STEM-related U.S.-based or headquartered aerospace and
computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?

Descriptive
Mean
Standard deviation
Percentages

Descriptive
Mean
Standard deviation
Percentages

Descriptive
Mean
Standard deviation
Percentages

Inferential
One-Way ANOVA
If significant then
Tukey’s HSD

Descriptive statistics. When describing and characterizing data, descriptive
statistics are used (McMillan & Schumacher, 2010; Patten, 2012). Research Questions 1,
2, and 3 utilized descriptive statistics. The questions are identical except each applied to
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a different set of generational cohort followers. The questions asked to what degree
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations perceive the importance of
leadership characteristics as measured by the MLCQ. The degree of characteristic
importance was determined by using the means, standard deviations, and percentages.
Qualtrics and MegaStat for Microsoft Excel 2010 were used to calculate the required
descriptive statistics.
Inferential statistics. When a researcher seeks to identify generalizations or
make predictions applicable to a particular population, inferential statistics are used
(McMillan & Schumacher, 2010; Patten, 2012). By using descriptive statistics for
inferential statistical tests, population inferences may be made regarding the impact of
sampling errors (Patten, 2012). The fourth research question required inferential
statistics to determine if there were significant differences between the perceptions of
Baby Boom, Generation X, and Millennial generational cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer organizations for the
importance of leadership characteristics as measured by the MLCQ.
Since simultaneously comparing the means of all three generational cohort
followers for each leadership characteristic was required, a one-way analysis of variance
(ANOVA) was run using MegaStat for Microsoft Excel 2010 (Patten, 2012). For
characteristics with an F-value indicating the existence of a significant difference among
the three generations, a Tukey’s HSD test was applied to determine which generations
had the significant difference. MegaStat for Microsoft Excel 2010 automatically
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conducted a Tukey’s HSD procedure if the One-Way ANOVA indicated significant
differences existed.
Research Question 1 Data Analysis
Research Question 1 asked, “To what degree did Baby Boom generation cohort
followers in STEM-related U.S.-based or headquartered aerospace and computer
organizations perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?”
For each of the 30 leadership characteristics, Baby Boom cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations were
asked to indicate its level of importance on a six-point Likert scale from critically
important (6) to not important (1). In an effort to reduce potential answer set biases, each
MLCQ leadership characteristic’s location was randomized. Therefore, there was no set
order of questions. Table 11 identifies Baby Boomer perceptions of the 30 MLCQ
leadership characteristics rank ordered by mean from high to low. Leadership
characteristic means ranged from a high of 5.41 to a low of 3.44.
The leadership characteristic considers the ethical consequences of decisions had
the highest mean of 5.41, and 88.75% of Baby Boomers considered the characteristic
critically important or very important. Table 12 reports on the percentage of Baby
Boomers who selected a particular importance level for each leadership characteristic
ranked by highest mean. Leads by example had the second highest mean of 5.33 with
85.63% selecting critically important or very important. Has a vision of the future had
the third highest mean of 5.29 with 85.01% selecting critically important or very
important. It is worth noting two sets of characteristics had similar means. Goes beyond
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Table 11
Baby Boomers’ Perceived Leadership Characteristics Importance Rank Ordered by Mean
Rank

Leadership characteristic

Mean

St. Dev.

1
2

Considers the ethical consequences…
Leads by example

5.41
5.33

0.81
0.90

3
4

Has a vision of the future
Is approachable

5.29
5.21

0.92
0.86

5
6

Sets high standards of performance
Goes beyond self-interest…

5.18
5.03

0.74
0.96

6
8
9
10
11
12
13
14
15
16
16

Shows appreciation for each person’s…
Provides followers the freedom…
Inspires others…
Treats everyone as an individual
Encourages new ways of thinking…
Enables communication…
Ensures organizational expectations are understood…
Increases morale by offering encouragement and praise
Provides rationale for decisions made
Checks in with followers…
Motivates others to put forth efforts…

5.03
5.01
4.95
4.94
4.83
4.78
4.73
4.72
4.58
4.54
4.54

0.86
0.87
1.22
0.98
0.93
0.89
1.06
1.10
0.95
0.99
1.18

18
19
20
21
22
23

Rapidly responds to questions
Frequently provides informal feedback
Primary focus is on completing the task
Is a mentor, coach, and/or teacher
Instills pride in others…
Encourages the use of teams…

4.49
4.48
4.45
4.43
4.14
4.10

1.05
0.91
1.10
1.25
1.42
1.14

24
25

Behaves in a manner that indicates group cohesion…
Emphasizes organized processes…

4.08
4.03

1.22
1.33

26
27

Provides detailed requirements for each job…
Encourages diversity of backgrounds…

4.02
3.71

1.28
1.46

28

Advocates social or environmental responsibilities…

3.59

1.37

29
30

Provides in-depth job or assignment instructions
Encourages coordination only with people or organizations
most impacted…

3.58
3.44

1.40
1.42

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 160.
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Table 12
Leadership Characteristics With Importance Selection Percentages by Baby Boomers Ranked by Means

Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

1

Considers the ethical consequences…

5.41

56.25%

32.50%

7.50%

3.13%

0.63%

0.00%

2

Leads by example

5.33

53.75%

31.88%

9.38%

4.38%

0.00%

0.63%

3

Has a vision of the future

5.29

50.63%

34.38%

10.63%

2.50%

1.25%

0.63%

4

Is approachable

5.21

42.50%

40.63%

13.13%

3.13%

0.00%

0.63%

5

Sets high standards of performance

5.18

36.88%

45.63%

16.25%

1.25%

0.00%

0.00%

6

Goes beyond self-interest…

5.03

35.63%

40.63%

17.50%

4.38%

1.25%

0.63%

6

Shows appreciation for each person’s…

5.03

31.88%

44.38%

18.75%

4.38%

0.63%

0.00%

8

Provides followers the freedom…

5.01

30.00%

47.50%

17.50%

4.38%

0.00%

0.63%

9

Inspires others…

4.95

27.50%

45.00%

23.13%

3.75%

6.30%

0.00%

10

Treats everyone as an individual

4.94

31.88%

40.00%

20.63%

5.63%

1.25%

0.63%

11

Encourages new ways of thinking…

4.83

22.50%

47.50%

22.50%

5.63%

1.25%

0.63%

12

Enables communication…

4.78

17.50%

55.00%

19.38%

5.00%

1.88%

1.25%

13

Ensures organizational expectations are
understood…
Increases morale by offering encouragement
and praise
Provides rationale for decisions made

4.73

23.75%

40.63%

26.25%

5.63%

1.88%

1.88%

4.72

25.00%

39.38%

23.75%

8.13%

1.88%

1.88%

4.58

14.38%

43.13%

33.13%

5.63%

3.13%

0.63%

Rank
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14
15

Table 12 (continued)
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Rank

Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

16

Checks in with followers…

4.54

15.63%

39.38%

33.13%

7.50%

4.38%

0.00%

16

Motivates others to put forth efforts…

4.54

20.63%

36.88%

27.50%

8.13%

4.38%

2.50%

18

Rapidly responds to questions

4.49

13.13%

46.25%

21.88%

14.38%

3.75%

0.63%

19

Frequently provides informal feedback

4.48

10.63%

40.00%

38.75%

8.75%

0.63%

1.25%

20

Primary focus is on completing the task

4.45

14.38%

38.13%

34.38%

7.50%

2.50%

3.13%

21

Is a mentor, coach, and/or teacher

4.43

20.00%

34.38%

25.00%

11.88%

6.25%

2.50%

22

Instills pride in others…

4.14

11.25%

40.63%

22.50%

11.25%

5.00%

9.38%

23

Encourages the use of teams…

4.10

7.50%

33.13%

33.13%

17.50%

5.63%

3.13%

24

4.08

8.13%

33.75%

33.13%

11.88%

9.38%

3.75%

25

Behaves in a manner that indicates group
cohesion…
Emphasizes organized processes…

4.03

13.13%

26.25%

29.38%

16.88%

10.00%

4.38%

26

Provides detailed requirements for each job…

4.02

12.50%

22.50%

36.88%

15.63%

7.50%

5.00%

27

Encourages diversity of backgrounds…

3.71

8.75%

25.63%

27.50%

15.00%

12.50%

10.63%

28

Advocates social or environmental
responsibilities…
Provides in-depth job or assignment
instructions
Encourages coordination only with people or
organizations most impacted…

3.59

6.25%

21.88%

29.38%

18.13%

16.25%

8.13%

3.58

8.13%

18.75%

29.38%

20.00%

14.38%

9.38%

3.44

6.25%

17.50%

29.38%

21.25%

12.50%

13.13%

29
30

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete descriptions. n = 160.

self-interest for the good of the group and shows appreciation for each person’s
contribution to the organization had the same mean of 5.03 and the same cumulative
critically important and very important selection percentage of 76.26%. However, goes
beyond self-interest for the good of the group had a slightly higher critically important
selection, but shows appreciation for each person’s contribution to the organization had
a smaller standard deviation. Additionally, checks in with followers to ensure they are on
track and have everything they need for the assignment and motivates others to put forth
efforts above and beyond the call of duty had the same mean of 4.54. However,
motivates others to put forth efforts above and beyond the call of duty had a higher
cumulative critically important and very important selection rate of 57.51% compared to
55.01% for checks in with followers to ensure they are on track and have everything they
need.
The leadership characteristic encourages coordination only with people or
organizations most impacted by the activity or decision had the lowest mean of 3.44, and
46.88% of Baby Boomers considered the characteristic not important, desirable but less
important, or somewhat important. Provides in-depth job or assignment instructions had
the second lowest mean of 3.58 with 43.76% selecting not important, desirable but less
important, or somewhat important. Advocates social or environmental responsibilities as
part of decision making had the third lowest mean of 3.59 with 42.51% selecting not
important, desirable but less important, or somewhat important. It is worth noting no
Baby Boomer identified sets high standards of performance as desirable but less
important or not important. It is also worth noting the mean of 19 leadership
characteristics were within 0.02 of another characteristic’s mean.
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The standard deviation ranged from a low of 0.74 to a high of 1.46. The lowest
standard deviation was 0.74 for sets high standards of performance. The highest
standard was 1.46 for encourages diversity of backgrounds within the organization such
as experience, race, gender, education, and age. It is worth noting all of the standard
deviations for the 10 highest means, except for inspires others towards goal achievement,
were less than one. All of the standard deviations for the 10 lowest means were greater
than one. Table 11, Baby Boomers’ Perceived Leadership Characteristics Importance
Rank Ordered by Mean, relates means to standard deviations.
In addition to identifying the importance level of each characteristic from
critically important to not important, participants selected the three most important
leadership characteristics from those they identified as critically important or very
important. Table 13 identifies the percentage of Baby Boomers, who by rank order from
most to least selected each leadership characteristic as one of the three most important
characteristics. The most important characteristic selected by 38% was leads by example.
The second most selected important leadership characteristic with over a quarter,
28%, of the Baby Boomers was has a vision of the future. Just under a quarter (24%)
picked provides followers the freedom to decide the best way to do their job. It is worth
noting 10 characteristics were selected by less than 5% as one of the three most important
leadership characteristics. Furthermore, 11 characteristics were selected by a minimum
10% of Baby Boomers as one of the three most important.
Participants also selected the three least important leadership characteristics from
those they identified as not important, desirable but less important, or somewhat
important. Table 14 identifies the percentage of Baby Boomers who selected each
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Table 13
Baby Boomers’ Most Frequently Identified Three Most Important Leadership Characteristics
Rank

Leadership characteristic

% selected

1
2

Leads by example
Has a vision of the future

38%
28%

3
4

Provides followers the freedom…
Considers the ethical consequences…

24%
21%

5
5

Is approachable
Encourages new ways of thinking…

18%
18%

7
7
9
10
11
12
13
13
13
16
16

Sets high standards of performance
Shows appreciation for each person’s…
Is a mentor, coach, and/or teacher
Inspires others…
Goes beyond self-interest…
Enables communication…
Motivates others to put forth efforts…
Checks in with followers…
Ensures organizational expectations are understood…
Treats everyone as an individual
Provides rationale for decisions made

16%
16%
13%
11%
10%
9%
8%
8%
8%
7%
7%

18
18
18
21
21
23

Primary focus is in on completing the task
Provides detailed requirements for each job…
Rapidly responds to questions
Frequently provides informal feedback
Emphasizes organized processes…
Increases morale by offering encouragement and praise

6%
6%
6%
4%
4%
3%

24
24

Behaves in a manner that indicates group cohesion…
Encourages diversity of backgrounds…

2%
2%

24
27

Provides in-depth job or assignment instructions
Instills pride in others…

2%
1%

27

Advocates social or environmental responsibilities…

1%

27

Encourages coordination only with people or organizations
most impacted…
Encourages the use of teams…

1%

27

1%

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 160.
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Table 14
Baby Boomers’ Most Frequently Identified Three Least Important Leadership Characteristics
Rank

Leadership characteristic

% selected
34%
34%

3

Advocates social or environmental responsibilities…
Encourages coordination only with people or organizations
most impacted…
Encourages diversity of backgrounds…

4
4

Provides in-depth job or assignment instructions
Provides detailed requirements for each job…

22%
22%

6

Emphasizes organized processes…

19%

7
8
9
10
11
11
13
14

Instills pride in others…
Behaves in a manner that indicates group cohesion…
Encourages the use of teams…
Frequently provides informal feedback
Is a mentor, coach, and/or teacher
Rapidly responds to questions
Checks in with followers…
Primary focus is in on completing the task

18%
13%
12%
8%
7%
7%
5%
4%

14
14

Increases morale by offering encouragement and praise
Motivates others to put forth efforts…

4%
4%

14
18
19
20
20
20
20

Treats everyone as an individual
Provides rationale for decisions made
Shows appreciation for each person’s…
Leads by example
Has a vision of the future
Is approachable
Considers the ethical consequences…

4%
3%
2%
1%
1%
1%
1%

20
20

Inspires others…
Enables communication…

1%
1%

20

Provides followers the freedom…

1%

20

Sets high standards of performance

1%

20
20

Encourages new ways of thinking…
Ensures organizational expectations are understood…

1%
1%

20

Goes beyond self-interest…

1%

1
1

28%

Note. 134 of 160 Baby Boomers identified at least one leadership characteristic as somewhat
important, desirable but less important, or not important. Abbreviated leadership characteristics
were used for readability. See Table 6 for complete descriptions. n = 134.
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leadership characteristic as one of the three least important characteristics by rank order
from most frequently identified as one of three least important characteristics to the least
often selected. The two characteristics most often identified as least important
characteristic were selected by about a third, 34%, of the participants. These
characteristics were advocates social or environmental responsibilities as part of decision
making and encourages coordination only with people or organizations most impacted by
the activity or decision. Not far behind at 28%, the third least important leadership
characteristic was encourages diversity of backgrounds within the organization such as
experience, race, gender, education, and age. It should be noted 26 Baby Boomers did
not select not important, desirable but less important, or somewhat important for any
leadership characteristic and were not able to identify one of their three least important
leadership characteristics resulting in a Baby Boom cohort population of n = 134. It is
interesting to note 17 characteristics were selected by less than 5% of Baby Boomers as
one of the three least important characteristics. Additionally, 11 leadership
characteristics were only selected by 1%. Nine characteristics were selected as a three
least important characteristics by more than 10%.
The hierarchical rankings of the leadership characteristic means and the three
most frequently selected most important characteristics can be compared. Table 15
relates the most important leadership characteristic selected as one of three most
important characteristics to the leadership characteristics with the highest means. It is
worth noting that when asked to identify the three most important leadership
characteristics from the list of self-identified critically important and very important,
differences emerge. An analysis of the top 10 characteristics revealed four characteristics
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Table 15
Comparison of the Most Important Leadership Characteristics Identified by Baby Boomers

Rank

Leadership characteristic
by highest mean

Selected as a three most important
leadership characteristics

1

Considers the ethical consequences…

Leads by example

2

Leads by example

Has a vision of the future

3

Has a vision of the future

Provides followers the freedom…

4

Is approachable

Considers the ethical consequences…

5

Sets high standards of performance

Is approachablec

6

Goes beyond self-interest…a

Encourages new ways of thinking…c

7

Shows appreciation for each person’s…a

Sets high standards of performanced

8

Provides followers the freedom…

Shows appreciation for each person’s…d

9

Inspires others…

Is a mentor, coach, and/or teacher

10

Treats everyone as an individual

Inspires others…

11

Encourages new ways of thinking…

Goes beyond self-interest…

12

Enables communication…

Enables communication…

13

Motivates others to put forth efforts…e

15

Ensures organizational expectations are
understood…
Increases morale by offering
encouragement and praise
Provides rationale for decisions made

16

Checks in with followers…b

Ensures organizational expectations are
understood…e
Treats everyone as an individualf

17

Motivates others to put forth efforts…b

Provides rationale for decisions madef

18

Rapidly responds to questions

19

Frequently provides informal feedback

20
21

Primary focus is on completing the
task
Is a mentor, coach, and/or teacher

Primary focus is in on completing the
taskg
Provides detailed requirements for each
job…g
Rapidly responds to questionsg

22

Instills pride in others…

Emphasizes organized processes…h

23

Encourages the use of teams…

24

Behaves in a manner that indicates group
cohesion…
Emphasizes organized processes…

Increases morale by offering
encouragement and praise
Behaves in a manner that indicates group
cohesion…i
Encourages diversity of backgrounds…i

14

25

Checks in with followers…e

Frequently provides informal feedbackh
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Table 15 (continued)

Rank

Leadership characteristic
by highest mean

Selected as a three most important
leadership characteristics

26

Provides detailed requirements for each
job…

Provides in-depth job or assignment
instructionsi

27

Encourages diversity of backgrounds…

Instills pride in others…j

28

Advocates social or environmental
responsibilities…
Provides in-depth job or assignment
instructions
Encourages coordination only with people
or organizations most impacted…

Advocates social or environmental
responsibilities… j
Encourages coordination only with people
or organizations most impacted…j
Encourages the use of teams…j

29
30

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. a-j similar superscript letters indicate the leadership characteristics are of equal rank.
n = 160.

do not appear on both lists of most important characteristic. Goes beyond self-interest for
the good of the group, ranked No. 6, and treats everyone as an individual, ranked No. 10,
only appear on the top 10 leadership characteristic by highest mean and are listed as
No. 11 and No. 16 respectively on the three most important characteristics ranking.
While encourages new ways of thinking and doing things ranked No. 5 on the three most
important list and No. 11 on the ranked by means. Additionally, is a mentor, coach,
and/or teacher, ranked No. 21 position as a mean, but was higher at No. 9 on the three
most important characteristic list.
Although both lists identified two of the same top three leadership characteristics,
there were dissimilarities. The leadership characteristic with the highest mean, considers
the ethical consequences of decisions, was the fourth highest of the most important
leadership characteristics. Additionally, the leadership characteristic with the eighth
highest mean, provides followers the freedom to decide the best way to do their job, was
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the third most selected three most important. An interesting note was the difference in
positional ranking for increases morale by offering encouragement and praise. It was the
14th highest mean but 23rd on the three most important characteristics.
The hierarchical rankings of the leadership characteristic means and the most
frequently selected three least important characteristics can be compared. Table 16
relates the identified three least important leadership characteristics to the leadership
characteristics with the lowest means. It is important to note only minimal differences
emerged when comparing means to the three least important leadership characteristics.
The top nine characteristics appeared on both lists of least important leadership
characteristic. Is a mentor, coach, and/or teacher and frequently provides feedback were
only on one of the top 10 lists. It is interesting to note that only two characteristics have a
difference of more than three ranking positions on each list. When asked to identify the
three least important characteristics, treats everyone as an individual and shows
appreciation for each person’s contribution to the organization were rated much higher
at No. 14 and No. 19 than when comparing the importance means, No. 21 and No. 24. It
should be noted 26 Baby Boomers did not select not important, desirable but less
important, or somewhat important for any leadership characteristic and were not able to
identify one of their three least important leadership characteristics resulting in a Baby
Boom cohort population of n = 134 instead of n = 160 for leadership characteristic mean
comparison.
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Table 16
Comparison of the Least Important Leadership Characteristics Identified by Baby Boomers

Rank

Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

1

Encourages coordination only with people
or organizations most impacted…

Advocates social or environmental
responsibilities…c

2

Provides in-depth job or assignment
instructions
Advocates social or environmental
responsibilities…
Encourages diversity of backgrounds…

Encourages coordination only with people
or organizations most impacted…c
Encourages diversity of backgrounds…

3
4
5
6
7

Provides detailed requirements for each
job…
Emphasizes organized processes…

Provides in-depth job or assignment
instructions
Provides detailed requirements for each
job…
Emphasizes organized processes…

8

Behaves in a manner that indicates group
cohesion…
Encourages the use of teams…

9

Instills pride in others…

Behaves in a manner that indicates group
cohesion…
Encourages the use of teams…

10

Is a mentor, coach, and/or teacher

Frequently provides informal feedback

11

Is a mentor, coach, and/or teacherd

12

Primary focus is on completing the
task
Frequently provides informal feedback

13

Rapidly responds to questions

Checks in with followers…

a

Instills pride in others…

Rapidly responds to questionsd

14

Checks in with followers…

15

Motivates others to put forth efforts…a

16

Provides rationale for decisions made

17

Treats everyone as an individuale

19

Increases morale by offering
encouragement and praise
Ensures organizational expectations are
understood…
Enables communication…

20

Encourages new ways of thinking…

Leads by examplef

21

Treats everyone as an individual

Has a vision of the futuref

22

Inspires others…

Is approachablef

18
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Primary focus is in on completing the
taske
Increases morale by offering
encouragement and praisee
Motivates others to put forth efforts…e

Provides rationale for decisions made
Shows appreciation for each person’s…

Table 16 (continued)
Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

23

Provides followers the freedom…

Considers the ethical consequences…f

24

Goes beyond self-interest…b

Inspires others…f

25

Shows appreciation for each person’s…b

Enables communication…f

26

Sets high standards of performance

Provides followers the freedom…f

27

Is approachable

Sets high standards of performancef

28

Has a vision of the future

Encourages new ways of thinking…f

29

Leads by example

30

Considers the ethical consequences…

Ensures organizational expectations are
understood…f
Goes beyond self-interest…f

Rank

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. a-f similar superscript letters indicate the leadership characteristics are of equal rank.
n = 160 leadership characteristic by lowest mean; n = 134 for three least important characteristics.

Research Question 2 Data Analysis
Research Question 2 asked, “To what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?”
For each of the 30 leadership characteristics, Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations were
asked to indicate its level of importance on a six-point Likert scale from critically
important (6) to not important (1). In an effort to reduce potential answer set biases, each
MLCQ leadership characteristic’s location was randomized. Therefore, there was no set
order of questions. Table 17 identifies Generation X perceptions of the 30 MLCQ
leadership characteristics rank ordered by mean from highest to lowest. Leadership
characteristic means ranged from a high of 5.58 to a low of 3.38.
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Table 17
Generation Xers’ Perceived Leadership Characteristics Importance Rank Ordered by Mean
Rank

Leadership characteristic

Mean

St. Dev.

1
2

Leads by example
Is approachable

5.58
5.40

0.64
0.70

3
4

Has a vision of the future
Considers the ethical consequences…

5.38
5.24

0.78
0.87

5
6

Goes beyond self-interest…
Inspires others…

5.12
5.07

0.92
0.82

7
8
9
10
11
12
13
14
15
16
17

Encourages new ways of thinking…
Sets high standards of performance
Provides followers the freedom…
Shows appreciation for each person’s…
Ensures organizational expectations are understood…
Is a mentor, coach, and/or teacher
Treats everyone as an individual
Increases morale by offering encouragement and praise
Enables communication…
Frequently provides informal feedback
Provides rationale for decisions made

5.03
5.02
5.01
4.98
4.88
4.86
4.78
4.76
4.66
4.56
4.48

0.87
0.86
0.81
0.84
0.90
1.14
0.88
0.88
1.15
1.03
1.07

18
19
20
21
22
23

Motivates others to put forth efforts…
Rapidly responds to questions
Checks in with followers…
Instills pride in others…
Primary focus is on completing the task
Emphasizes organized processes…

4.45
4.39
4.34
4.20
4.19
4.17

1.19
1.00
1.07
1.33
1.09
1.07

24
25

Encourages the use of teams…
Encourages diversity of backgrounds…

3.98
3.96

1.29
0.87

26
27

Behaves in a manner that indicates group cohesion…
Provides detailed requirements for each job…

3.93
3.79

1.34
1.40

28

Advocates social or environmental responsibilities…

3.76

1.28

29
30

Provides in-depth job or assignment instructions
Encourages coordination only with people or organizations
most impacted…

3.57
3.38

1.47
1.37

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 168.
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The leadership characteristic leads by example had the highest mean of 5.58, and
92.86% of Generation Xers considered the characteristic critically important or very
important. Table 18 reports on the percentage of Generation X cohort members who
selected a particular importance level for each leadership characteristic rank ordered by
highest means. Is approachable had the second highest mean of 5.40 with 90.48%
selecting critically important or very important. Has a vision of the future had the third
highest mean of 5.38 with 86.9% selecting critically important or very important.
The leadership characteristic encourages coordination only with people or
organizations most impacted by the activity or decision had the lowest mean of 3.38, and
50.00% of Generation Xers considered the characteristic not important, desirable but less
important, or somewhat important. Provides in-depth job or assignment instructions had
the second lowest mean of 3.57 with 40.48% selecting not important, desirable but less
important, or somewhat important. Advocates social or environmental responsibilities as
part of decision making had the third lowest mean of 3.76 with 34.52% selecting not
important, desirable but less important, or somewhat important. It is worth noting no
Generation X cohort members identified two characteristics, leads by example and
provides followers the freedom to decide the best way to do the job as either desirable but
less important or not important.
The standard deviation range was 0.64 to 1.47. The lowest standard deviation
was 0.64 for leads by example. The highest standard deviation was 1.47 for provides
in-depth job or assignment instructions. It is worth noting all of the standard deviations
for the 10 highest means were less than one. All of the standard deviations for the
10 lowest means were greater than one, except for encourages diversity of backgrounds
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Table 18
Leadership Characteristics With Importance Selection Percentages by Generation Xers Ranked by Means

Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

1

Leads by example

5.58

65.48%

27.38%

6.55%

0.60%

0.00%

0.00%

2

Is approachable

5.40

51.19%

39.29%

8.93%

0.00%

0.60%

0.00%

3

Has a vision of the future

5.38

52.38%

34.52%

12.50%

0.00%

0.00%

0.60%

4

Considers the ethical consequences…

5.24

46.43%

36.31%

12.50%

4.17%

0.60%

0.00%

5

Goes beyond self-interest…

5.12

41.07%

36.90%

15.48%

5.95%

0.60%

0.00%

6

Inspires others…

5.07

34.52%

40.48%

23.21%

1.19%

0.60%

0.00%

7

Encourages new ways of thinking…

5.03

33.33%

41.67%

20.24%

4.17%

0.60%

0.00%

8

Sets high standards of performance

5.02

30.95%

45.24%

19.64%

2.98%

1.19%

0.00%

9

Provides followers the freedom…

5.01

28.57%

47.62%

19.64%

4.17%

0.00%

0.00%

10

Shows appreciation for each person’s …

4.98

26.79%

50.60%

17.86%

3.57%

1.19%

0.00%

11

4.88

25.60%

43.45%

25.60%

3.57%

1.79%

0.00%

12

Ensures organizational expectations are
understood…
Is a mentor, coach, and/or teacher

4.86

32.14%

39.29%

18.45%

3.57%

5.36%

1.19%

13

Treats everyone as an individual

4.78

20.24%

47.02%

25.00%

6.55%

1.19%

0.00%

14

4.76

19.05%

47.02%

26.79%

5.36%

1.79%

0.00%

15

Increases morale by offering encouragement
and praise
Enables communication…

4.66

23.21%

39.29%

26.79%

4.17%

4.17%

2.38%

16

Frequently provides informal feedback

4.56

16.07%

40.48%

33.33%

4.76%

4.17%

1.19%

Rank
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Table 18 (continued)

Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

17

Provides rationale for decisions made

4.48

16.07%

37.50%

30.36%

10.71%

4.76%

0.60%

18

Motivates others to put forth efforts…

4.45

17.26%

38.69%

25.00%

11.9%

4.76%

2.38%

19

Rapidly responds to questions

4.39

8.93%

41.67%

35.71%

8.93%

2.98%

1.79%

20

Checks in with followers…

4.34

12.50%

33.93%

35.12%

13.1%

4.17%

1.19%

21

Instills pride in others…

4.20

15.48%

32.74%

24.40%

16.67%

5.36%

5.36%

22

Primary focus is on completing the task

4.19

10.12%

28.57%

39.88%

16.07%

2.38%

2.98%

23

Emphasizes organized processes…

4.17

7.74%

32.74%

37.50%

13.69%

7.14%

1.19%

24

Encourages the use of teams…

3.98

8.33%

27.38%

39.29%

10.71%

7.14%

7.14%

25

Encourages diversity of backgrounds…

3.96

11.90%

29.17%

27.98%

15.48%

5.36%

10.12%

26

Behaves in a manner that indicates group
cohesion…
Provides detailed requirements for each job…

3.93

10.12%

27.38%

30.95%

14.88%

10.71%

5.95%

3.79

9.52%

25.60%

27.98%

14.29%

16.67%

5.95%

Advocates social or environmental
responsibilities…
Provides in-depth job or assignment
instructions
Encourages coordination only with people or
organizations most impacted…

3.76

5.36%

24.40%

35.71%

16.67%

10.71%

7.14%

3.57

7.74%

21.43%

30.36%

12.50%

16.67%

11.31%

3.38

2.98%

20.83%

26.19%

24.40%

12.50%

13.10%
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Rank

27
28
29
30

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete descriptions. n = 168.

within the organization such as experience, race, gender, education, and age which had a
standard deviation of 0.87. Table 17, Generation Xers’ Perceived Leadership
Characteristics Importance Rank Ordered by Mean, relates standard deviations to means.
In addition to identifying the importance level of each characteristic from
critically important to not important, participants selected the three most important
leadership characteristics from those they identified as critically important or very
important. Table 19 identifies the percentage of Generation Xers who by rank order from
most to least selected each leadership characteristic as one of the three most important
characteristics. The most important characteristic selected by 40% was leads by example.
The second most selected important leadership characteristic with over a third, 38% of
the Generation X cohort, was has a vision of the future. Just over a quarter (27%) picked
provides followers the freedom to decide the best way to do their job.
Eleven leadership characteristics were selected by less than 5% as one of the three
most important. An equal number of characteristics, 11, were also selected by more than
10% of the Generation X cohort participants as one of the most important leadership
characteristics.
Participants also selected the three least important leadership characteristics from
those they identified as not important, desirable but less important, or somewhat
important. Table 20 identifies the percentage of Generation X cohort members who
selected each leadership characteristic as one of the three least important characteristics
by order from most often to least often selected. The most often identified least
important characteristic selected by about a third, 32% of the participants, was
encourages coordination only with people or organizations most impacted by the activity
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Table 19
Generation Xers’ Most Frequently Identified Three Most Important Leadership Characteristics
Rank

Leadership characteristic

% selected

1
2

Leads by example
Has a vision of the future

40%
38%

3
4

Is a mentor, coach, and/or teacher
Provides followers the freedom…

27%
24%

5
6

Is approachable
Encourages new ways of thinking…

23%
15%

7
7
7
10
10
12
13
13
15
15
17

Considers the ethical consequences…
Goes beyond self-interest…
Shows appreciation for each person’s…
Sets high standards of performance
Ensures organizational expectations are understood…
Inspires others…
Motivates others to put forth efforts…
Provides rationale for decisions made
Frequently provides informal feedback
Increases morale by offering encouragement and praise
Enables communication…

13%
13%
13%
11%
11%
8%
7%
7%
6%
6%
5%

17
17
20
22
21
24

Primary focus is in on completing the task
Treats everyone as an individual
Checks in with followers…
Emphasizes organized processes…
Rapidly responds to questions
Behaves in a manner that indicates group cohesion…

5%
5%
4%
3%
3%
2%

24
24

Encourages diversity of backgrounds…
Encourages the use of teams…

2%
2%

24
24

Instills pride in others…
Provides detailed requirements for each job…

2%
2%

24

Provides in-depth job or assignment instructions

2%

29
29

Advocates social or environmental responsibilities…
Encourages coordination only with people or organizations
most impacted…

1%
1%

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 168.
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Table 20
Generation Xers’ Most Frequently Identified Three Least Important Leadership Characteristics
Rank
1

Leadership characteristic

% selected
32%

2
3

Encourages coordination only with people or organizations
most impacted…
Advocates social or environmental responsibilities…
Encourages diversity of backgrounds…

3
5

Provides in-depth job or assignment instructions
Provides detailed requirements for each job…

25%
23%

6
7
8
9
9
11
12

Behaves in a manner that indicates group cohesion…
Instills pride in others…
Emphasizes organized processes…
Checks in with followers…
Encourages the use of teams…
Provides rationale for decisions made
Primary focus is in on completing the task

20%
15%
12%
11%
11%
10%
9%

13
14
15
15

Motivates others to put forth efforts…
Frequently provides informal feedback
Is a mentor, coach, and/or teacher
Rapidly responds to questions

7%
6%
4%
4%

15
18
19
19
19

Treats everyone as an individual
Enables communication…
Considers the ethical consequences…
Goes beyond self-interest…
Sets high standards of performance

4%
3%
2%
2%
2%

22
22
22

Encourages new ways of thinking…
Ensures organizational expectations are understood…
Increases morale by offering encouragement and praise

1%
1%
1%

22

Inspires others…

1%

22

Is approachable

1%

22

Provides followers the freedom…

1%

22
29

Shows appreciation for each person’s…
Has a vision of the future

1%
0%

29

Leads by example

0%

26%
25%

Note. 142 of 168 Generation Xers identified at least one leadership characteristic as somewhat
important, desirable but less important, or not important. Abbreviated leadership characteristics
were used for readability. See Table 6 for complete descriptions. n= 142.
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or decision. Six percentage points lower at 26% was advocates social or environmental
responsibilities as part of decision making. Two characteristics were selected by 25% as
one of the three least important leadership characteristics, encourages diversity of
backgrounds within the organization such as experience, race, gender, education, and
age and provides in-depth job or assignment instructions. It should be noted 26
Generation Xers did not select not important, desirable but less important, or somewhat
important for any leadership characteristic and were not able to identify one of their
three least important leadership characteristics. Therefore, n = 142. It is worth noting
16 characteristics were selected by less than 5% as one of the three least important
leadership characteristics. Furthermore, two characteristics has a vision of the future and
leads by example were not selected by any subject. Finally, 11 characteristics were
selected by a minimum 10% of Generation X participants as one of the three least
important characteristics.
The hierarchical rankings of the leadership characteristic means and the three
most frequently selected most important characteristics may be compared. Table 21
compares the most important leadership characteristic selected as one of three most
important characteristics to the leadership characteristics with the highest means. It is
worth noting that when asked to identify the three most important leadership
characteristics from the list of self-identified critically important and very important
characteristics, differences emerge. Three characteristics do not appear in the top 10 of
both lists of most important characteristic. Inspires others towards goal achievement,
ranked sixth, is only on the Generation X leadership characteristic by highest mean list.
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Table 21
Comparison of the Most Important Leadership Characteristics Identified by Generation Xers

Rank

Leadership characteristic
by highest mean

Selected as a three most important
leadership characteristics

1

Leads by example

Leads by example

2

Is approachable

Has a vision of the future

3

Has a vision of the future

Is a mentor, coach, and/or teacher

4

Considers the ethical consequences…

Provides followers the freedom…

5

Goes beyond self-interest…

Is approachable

6

Inspires others…

Encourages new ways of thinking…

7

Encourages new ways of thinking…

Considers the ethical consequences…a

8

Sets high standards of performance

Goes beyond self-interest… a

9

Provides followers the freedom…

Shows appreciation for each person’s…a

10

Shows appreciation for each person’s…

Sets high standards of performanceb

11
12

Ensures organizational expectations are
understood…
Is a mentor, coach, and/or teacher

Ensures organizational expectations are
understood…b
Inspires others…

13

Treats everyone as an individual

Motivates others to put forth efforts…c

14

Provides rationale for decisions madec

15

Increases morale by offering
encouragement and praise
Enables communication…

16

Frequently provides informal feedback

17

Provides rationale for decisions made

Increases morale by offering
encouragement and praised
Enables communication…e

18

Motivates others to put forth efforts…

19

Rapidly responds to questions

Primary focus is in on completing the
taske
Treats everyone as an individuale

20

Checks in with followers…

Checks in with followers…

21

Instills pride in others…

Emphasizes organized processes…f

22

Rapidly responds to questionsf

23

Primary focus is on completing the
task
Emphasizes organized processes…

24

Encourages the use of teams…

Behaves in a manner that indicates group
cohesion…g
Encourages diversity of backgrounds…g

25

Encourages diversity of backgrounds…

Encourages the use of teams…g

26

Behaves in a manner that indicates group
cohesion…

Instills pride in others…g

Frequently provides informal feedbackd
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Table 21 (continued)
Leadership characteristic
by highest mean

Selected as 3 most important
leadership characteristics

Provides detailed requirements for each
job…
Advocates social or environmental
responsibilities…
Provides in-depth job or assignment
instructions
Encourages coordination only with people
or organizations most impacted…

Provides detailed requirements for each
job…g
Provides in-depth job or assignment
instructionsg
Advocates social or environmental
responsibilities…h
Encourages coordination only with people
or organizations most impacted…h

Rank
27
28
29
30

Note. a-h indicate same selection percentage. Abbreviated leadership characteristics were used for
readability. See Table 6 for complete descriptions. n = 168 leadership characteristic by lowest
mean; n = 142 for least important leadership characteristics.

A top three characteristic on the three most important leaderships characteristics list, is a
mentor, coach, and/or teacher is absent from the leadership characteristic top 10 by
highest mean list. So too is No. 10, ensures organizational expectations are understood
and that each person knows what they can expect to receive when performance goals are
achieved.
The hierarchical rankings of the leadership characteristic means and the most
frequently selected least important characteristics may be compared. Table 22 relates the
least important leadership characteristic selected identified as one of three least important
characteristics to the leadership characteristics with the lowest means. It is worth noting
that when asked to identify the three least important leadership characteristics from the
list of self-identified not important, desirable but less important, and somewhat important
leadership characteristics differences emerge. Of the top 10 least important leadership
characteristics, nine appeared on both lists. The characteristic primary focus is on
completing the task, No. 9 by lowest mean, was absent from the selected as least
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Table 22
Comparison of the Least Important Leadership Characteristics Identified by Generation Xers
Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

1

Encourages coordination only with people
or organizations most impacted…

Encourages coordination only with people
or organizations most impacted…

2

Advocates social or environmental
responsibilities…
Encourages diversity of backgrounds…a

6

Provides in-depth job or assignment
instructions
Advocates social or environmental
responsibilities…
Provides detailed requirements for each
job…
Behaves in a manner that indicates group
cohesion…
Encourages diversity of backgrounds…

7

Encourages the use of teams…

Provides in-depth job or assignment
instructionsa
Provides detailed requirements for each
job…
Behaves in a manner that indicates group
cohesion…
Instills pride in others…

8

Emphasizes organized processes…

Emphasizes organized processes…

9

Primary focus is on completing the task

Checks in with followers…b

10

Instills pride in others…

Encourages the use of teams…b

11

Checks in with followers…

Provides rationale for decisions made

12

Rapidly responds to questions

Primary focus is in on completing the task

13

Motivates others to put forth efforts…

Motivates others to put forth efforts…

14

Provides rationale for decisions made

Frequently provides informal feedback

15

Frequently provides informal feedback

Is a mentor, coach, and/or teacherc

16

Enables communication…

Rapidly responds to questionsc

17

Treats everyone as an individualc

18

Increases morale by offering
encouragement and praise
Treats everyone as an individual

19

Is a mentor, coach, and/or teacher

Considers the ethical consequencesd

20

Goes beyond self-interest…d

21

Ensures organizational expectations are
understood…
Shows appreciation for each person’s…

22

Provides followers the freedom…

Encourages new ways of thinking…e

23

Sets high standards of performance

24

Encourages new ways of thinking…

25

Inspires others…

Ensures organizational expectations are
understood…e
Increases morale by offering
encouragement and praisee
Inspires others…e

Rank

3
4
5

Enables communication…
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Sets high standards of performanced

Table 22 (continued)

Rank

Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

26

Goes beyond self-interest…

Is approachablee

27

Considers the ethical consequences…

Provides followers the freedom…e

28

Has a vision of the future

Shows appreciation for each person’s…e

29

Is approachable

Has a vision of the futuref

30

Leads by example

Leads by examplef

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. a-f indicate same selection percentage. n = 168 leadership characteristic by lowest
mean; n = 142 for least important leadership characteristics.

important list while checks in with followers, No. 9 on the three least important ranking,
was not on the 10 lowest means list. The top five of each list had four of the same
leadership characteristics. Three characteristics had ranking differences of three positons
from the lowest means list and selected as least important list. Encourages diversity of
backgrounds within the organization such as experience, race, gender, education, and
age was ranked No. 6 and No. 3. Encourages the use of teams to accomplish tasks was
ranked No. 7 and No. 10. Instills pride in others by being associated with the leader was
ranked No. 10 and No. 7. It should be noted 26 Generation X participants did not select
not important, desirable but less important, or somewhat important for any leadership
characteristic and were not able to identify one of their three least important leadership
characteristics resulting in a Generation X cohort population of n = 142 instead of n =
168 for leadership characteristic mean comparison.
Research Question 3 Data Analysis
Research Question 3 asked, “To what degree did Millennial generation cohort
followers in STEM-related U.S.-based or headquartered aerospace and computer
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organizations perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?”
For each of the 30 leadership characteristics, Millennial cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations were
asked to indicate its level of importance on a six-point Likert scale from critically
important (6) to not important (1). In an effort to reduce potential answer set biases, each
MLCQ leadership characteristic’s location was randomized. Therefore, there was no set
order of questions. Table 23 identifies Millennial perceptions of the 30 MLCQ
leadership characteristics rank ordered by mean from high to low. Leadership
characteristic means ranged from a high of 5.33 to a low of 3.41.
The leadership characteristic leads by example had the highest mean of 5.33, and
83.75% of Millennials considered the characteristic critically important or very
important. Table 24 reports on the percentage of Millennials who selected a particular
importance level for each leadership characteristic rank ordered by highest mean. Is
approachable had the second highest mean of 5.31 with 86.25% selecting critically
important or very important. It is worth noting that although is approachable had a
higher cumulative critically important or very important percentage than leads by
example, it also had a higher cumulative percentage of desirable but less important and
not important of 5.00% versus 1.25%. Has a vision of the future had the third highest
mean of 5.19 with 83.75% selecting critically important or very important. It is worth
noting that leads by example and has a vision of the future had similar combined
selection rates of 83.75%. However, leads by example had considerably more subjects
select critically important, 53.75% versus 40.00%. It also worth noting two
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Table 23
Millennials’ Perceived Leadership Characteristics Importance Rank Ordered by Mean
Rank

Master Millennial leadership characteristic

Mean

St. Dev.

1
2

Leads by example
Is approachable

5.33
5.31

0.91
1.05

3
4

Has a vision of the future
Considers the ethical consequences…

5.19
5.03

0.83
1.07

5
6

Shows appreciation for each person’s…
Sets high standards of performance

4.94
4.93

0.86
0.99

7
8
9
9
11
12
13
14
15
16
17

Goes beyond self-interest…
Provides followers the freedom…
Inspires others…
Treats everyone as an individual
Increases morale by offering encouragement and praise
Ensures organizational expectations are understood…
Frequently provides informal feedback
Is a mentor, coach, and/or teacher
Provides rationale for decisions made
Enables communication…
Encourages new ways of thinking…

4.91
4.90
4.88
4.88
4.83
4.81
4.78
4.76
4.73
4.68
4.66

0.98
0.95
1.00
0.99
0.96
1.08
0.93
1.12
1.11
1.05
1.12

18
19
20
21
22
23

Rapidly responds to questions
Motivates others to put forth efforts…
Checks in with followers…
Provides detailed requirements for each job…
Primary focus is on completing the task
Emphasizes organized processes…

4.48
4.31
4.29
4.14
4.10
4.03

1.23
1.20
1.30
1.34
1.04
1.27

24
25

Instills pride in others…
Encourages the use of teams…

3.98
3.95

1.53
1.36

26
27

Advocates social or environmental responsibilities…
Behaves in a manner that indicates group cohesion…

3.81
3.80

1.45
1.48

28

Provides in-depth job or assignment instructions

3.76

1.44

29
30

Encourages diversity of backgrounds…
Encourages coordination only with people or organizations most
impacted…

3.60
3.41

1.55
1.42

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 80.
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Table 24
Leadership Characteristics With Importance Selection Percentages by Millennials Ranked by Mean

Rank Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important
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1

Leads by example

5.33

53.75%

30.00%

13.75%

1.25%

0.00%

1.25%

2

Is approachable

5.31

56.25%

30.00%

8.75%

0.00%

3.75%

1.25%

3

Has a vision of the future

5.19

40.00%

43.75%

11.25%

5.00%

0.00%

0.00%

4

Considers the ethical consequences…

5.03

38.75%

38.75%

13.75%

3.75%

5.00%

0.00%

5

Shows appreciation for each person’s…

4.94

25.00%

51.25%

17.50%

5.00%

1.25%

0.00%

6

Sets high standards of performance

4.93

30.00%

42.50%

21.25%

3.75%

1.25%

1.25%

7

Goes beyond self-interest…

4.91

32.50%

36.25%

22.50%

7.50%

1.25%

0.00%

8

Provides followers the freedom…

4.90

30.00%

40.00%

20.00%

10.00%

0.00%

0.00%

9

Inspires others…

4.88

31.25%

36.25%

22.50%

8.75%

1.25%

0.00%

9

Treats everyone as an individual

4.88

32.50%

31.25%

28.75%

6.25%

1.25%

0.00%

4.83

26.25%

42.50&

20.00%

0.00%

1.25%

0.00%

4.81

32.50%

30.00%

27.50%

6.25%

3.75%

0.00%

13

Increases morale by offering encouragement
and praise
Ensures organizational expectations are
understood…
Frequently provides informal feedback

4.78

22.50%

42.50%

26.25%

7.50%

1.25%

0.00%

14

Is a mentor, coach, and/or teacher

4.76

28.75%

36.25%

23.75%

5.00%

6.25%

0.00%

15

Provides rationale for decisions made

4.73

28.75%

32.50%

23.25%

7.50%

5.00%

0.00%

16

Enables communication …

4.68

22.50%

37.50%

30.00%

6.25%

2.50%

1.25%

11
12

Table 24 (continued)
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Rank

Leadership characteristic

Mean

Critically
important

Very
important

Important

Somewhat
important

Desirable but
less important

Not
important

17

Encourages new ways of thinking…

4.66

26.25%

32.50%

27.50%

10.00%

2.50%

1.25%

18

Rapidly responds to questions

4.48

20.00%

35.00%

28.75%

8.75%

3.75%

3.75%

19

Motivates others to put forth efforts…

4.31

10.00%

43.75%

27.50%

8.75%

6.25%

3.75%

20

Checks in with followers…

4.29

17.50%

32.50%

26.25%

15.00%

6.25%

3.75%

21

Provides detailed requirements for each job…

4.14

13.75%

30.00%

31.25%

12.50%

6.25%

6.25%

22

Primary focus is on completing the task

4.10

8.75%

26.25%

37.50%

21.25%

6.25%

0.00%

23

Emphasizes organized processes…

4.03

7.50%

35.00%

30.00%

11.25%

12.50%

3.75%

24

Instills pride in others…

3.98

20.00%

21.25%

21.25%

17.50%

13.75%

6.25%

25

Encourages the use of teams…

3.95

12.50%

25.00%

27.50%

21.25%

7.50%

6.25%

26

Advocates social or environmental
responsibilities…
Behaves in a manner that indicates group
cohesion…
Provides in-depth job or assignment
instructions
Encourages diversity of backgrounds…

3.81

10.00%

27.50%

26.25%

15.00%

12.50%

8.75%

3.80

11.25%

27.50%

21.25%

18.75%

12.50%

8.75%

3.76

11.25%

21.25%

30.00%

16.25%

17.50%

11.25%

3.60

10.00%

43.75%

27.50%

8.75%

6.25%

3.75%

Encourages coordination only with people or
organizations most impacted…

3.41

5.00%

18.75%

27.50%

25.00%

8.75%

15.00%

27
28
29
30

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete descriptions. n = 80.

characteristics, inspires others towards goal achievement and treats everyone as an
individual, had the same mean of 4.88. However, inspires others towards goal
achievement had a higher cumulative critically important and very important selection
rate of 67.50% compared to treats everyone as an individual 63.75%.
The leadership characteristic encourages coordination only with people or
organizations most impacted by the activity or decision had the lowest mean of 3.41, and
48.75% of Millennials considered the characteristic not important, desirable but less
important, or somewhat important. Encourages diversity of backgrounds within the
organization such as experience, race, gender, education, and age had the second lowest
mean of 3.60 with 18.75% selecting not important, desirable but less important, or
somewhat important. Provides in-depth job or assignment instructions had the third
lowest mean of 3.76 with 45.00% selecting not important, desirable but less important,
or somewhat important. It is interesting to note despite encourages diversity of
backgrounds within the organization such as experience, race, gender, education, and
age cumulative 53.75% critically important and very important selection rate compared
to provides in-depth job or assignment instructions of 32.50%, it still had a lower mean.
It is worth noting no Millennial cohort members identified two characteristics, has a
vision of the future and provides followers the freedom to decide the best way to do the
job, as either desirable but less important or not important. It is also worth noting two
leadership characteristics means for inspires others towards goal achievement and treats
everyone as an individual were identical at 4.88. Furthermore, numerous characteristics
had means within 0.01 or 0.02 of each other.
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The standard deviation ranged from a low of 0.83 to a high of 1.55 identified on
Table 23, Millennials’ Perceived Leadership Characteristics Importance Rank Ordered by
Mean. The lowest standard deviation was 0.83 for has a vision of the future. The highest
standard deviation was 1.55 for encourages diversity of backgrounds within the
organization such as experience, race, gender, education, and age. It is worth noting
seven of the standard deviations for the 10 highest means were a minimum of 0.95. All
of the standard deviations for the 10 lowest means were greater than one. Additionally,
eight of the 10 highest standard deviations were associated with the 10 lowest means.
Table 23, Millennials’ Perceived Leadership Characteristics Importance Rank Ordered by
Mean, relates standard deviations to means.
In addition to identifying the importance level of each characteristic from
critically important to not important, participants selected the three most important
leadership characteristics from those they identified as critically important or very
important. Table 25 identifies the percentage of Millennials by rank order from most to
least who selected each leadership characteristic as one of the three most important
characteristics. The most important characteristic selected by a third, 33%, was leads by
example. The second most selected important leadership characteristic with 29% of the
Millennial cohort was is approachable. Just under a quarter, 24% picked provides
followers the freedom to decide the best way to do their job. It is worth noting 11
characteristics were selected by less than 5% as one of the three most important
leadership characteristics. Furthermore, 13 characteristics were selected by a minimum
10% of Millennials as one of the three most important.
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Table 25
Millennials’ Most Frequently Identified Three Most Important Leadership Characteristics
Rank

Leadership characteristic

% selected

1
2

Leads by example
Is approachable

33%
29%

3
4

Provides followers the freedom…
Has a vision of the future

24%
22%

5
6

Is a mentor, coach, and/or teacher
Sets high standards of performance

20%
16%

7
8
8
10
10
12
13
14
15
15
15

Shows appreciation for each person’s…
Frequently provides informal feedback
Provides rationale for decisions made
Considers the ethical consequences…
Inspires others…
Encourages new ways of thinking…
Ensures organizational expectations are understood…
Provides detailed requirements for each job…
Enables communication…
Increases morale by offering encouragement and praise
Treats everyone as an individual

15%
14%
14%
13%
13%
10%
10%
9%
8%
8%
8%

18
19
20
20
20
23

Emphasizes organized processes…
Goes beyond self-interest…
Advocates social or environmental responsibilities…
Checks in with followers…
Rapidly responds to questions
Behaves in a manner that indicates group cohesion…

6%
5%
4%
4%
4%
3%

23
23

Encourages diversity of backgrounds…
Motivates others to put forth efforts…

3%
3%

23
23

Provides in-depth job or assignment instructions
Encourages the use of teams…

3%
3%

28

Instills pride in others…

1%

28
28

Primary focus is in on completing the task
Encourages coordination only with people or organizations
most impacted…

1%
1%

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. n = 80.
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Participants also selected the three least important leadership characteristics from
those they identified as not important, desirable but less important, or somewhat
important. Table 26 identifies the percentage of Millennials who selected each
leadership characteristic as one of the three least important characteristics by rank order
from most to least. The most often identified least important characteristic selected by
over a third of the participants (36%) was encourages diversity of backgrounds within the
organization such as experience, race, gender, education, and age. Seven percentage
points lower at 29% was encourages coordination only with people or organizations most
impacted by the activity or decision. Two additional characteristics were selected by at
least 25% of Millennials, advocates social or environmental responsibilities as part of
decision making by 28% and instills pride in others by being associated with the leader
by 25%. It should be noted eight Millennials did not select not important, desirable but
less important, or somewhat important for any leadership characteristic and were not able
to identify one of their three least important leadership characteristics resulting in n = 72.
It is worth highlighting 13 characteristics were selected by less than 5% as one of the
three most important leadership characteristics, including six with a 0% selection rate.
Furthermore, 12 characteristics were selected by a minimum 10% of Millennials as one
of the three least important.
The hierarchical rankings of the leadership characteristic means and the most
frequently selected most important characteristics may be compared. Table 27 relates the
most important leadership characteristic selected as one of three most important
characteristics to the leadership characteristics with the highest means. It is worth noting
that when asked to identify the three most important leadership characteristics from the
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Table 26
Millennials’ Most Frequently Identified Three Least Important Leadership Characteristics
Rank
1
2

Leadership characteristic

% selected
36%
29%

3

Encourages diversity of backgrounds…
Encourages coordination only with people or organizations
most impacted…
Advocates social or environmental responsibilities…

4
5

Instills pride in others…
Behaves in a manner that indicates group cohesion…

25%
22%

6

Emphasizes organized processes…

14%

7
7
7
7
7
7
13
14

Primary focus is in on completing the task
Encourages the use of teams…
Provides in-depth job or assignment instructions
Motivates others to put forth efforts…
Rapidly responds to questions
Provides detailed requirements for each job…
Checks in with followers…
Enables communication…

10%
10%
10%
10%
10%
10%
8%
6%

14
14

Encourages new ways of thinking…
Provides rationale for decisions made

6%
6%

14
18
18
18
21
22
22

Provides followers the freedom…
Increases morale by offering encouragement and praise
Considers the ethical consequences…
Frequently provides informal feedback
Is a mentor, coach, and/or teacher
Treats everyone as an individual
Ensures organizational expectations are understood…

6%
4%
4%
4%
3%
1%
1%

22
25

Is approachable
Goes beyond self-interest…

1%
0%

25

Inspires others…

0%

25

Shows appreciation for each person’s…

0%

25
25

Sets high standards of performance
Has a vision of the future

0%
0%

25

Leads by example

0%

28%

Note. 72 of 80 Millennials identified at least one leadership characteristic as somewhat important,
desirable but less important, or not important. Abbreviated leadership characteristics were used
for readability. See Table 6 for complete descriptions. n = 72.
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Table 27
Comparison of the Most Important Leadership Characteristics Identified by Millennials

Rank

Leadership characteristic
by highest mean

Selected as a three most important
leadership characteristics

1

Leads by example

Leads by example

2

Is approachable

Is approachable

3

Has a vision of the future

Provides followers the freedom…

4

Considers the ethical consequences…

Has a vision of the future

5

Shows appreciation for each person’s…

Is a mentor, coach, and/or teacher

6

Sets high standards of performance

Sets high standards of performance

7

Goes beyond self-interest…

Shows appreciation for each person’s…

8

Provides followers the freedom…

Frequently provides informal feedbacka

9

Inspires others…h

Provides rationale for decisions madea

10

Treats everyone as an individualh

Considers the ethical consequences…b

11

Inspires others…b

13

Increases morale by offering
encouragement and praise
Ensures organizational expectations are
understood…
Frequently provides informal feedback

14

Is a mentor, coach, and/or teacher

15

Provides rationale for decisions made

16

Enables communication…

17

Encourages new ways of thinking…

Increases morale by offering
encouragement and praised
Treats everyone as an individuald

18

Rapidly responds to questions

Emphasizes organized processes…

19

Motivates others to put forth efforts…

Goes beyond self-interest…

20

Checks in with followers…

21
22

Provides detailed requirements for each
job…
Primary focus is on completing the task

Advocates social or environmental
responsibilities…e
Checks in with followers…e

23

Emphasizes organized processes…

24

Instills pride in others…

Behaves in a manner that indicates group
cohesion…f
Encourages diversity of backgrounds…f

25

Encourages the use of teams…

Motivates others to put forth efforts…f

12
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Encourages new ways of thinking…c
Ensures organizational expectations are
understood…c
Provides detailed requirements for each
job…
Enables communication…d

Rapidly responds to questionse

Table 27 (continued)
Leadership characteristic
by highest mean

Rank
26
27
28
29
30

Selected as a three most important
leadership characteristics

Advocates social or environmental
responsibilities…
Behaves in a manner that indicates group
cohesion…
Provides in-depth job or assignment
instructions
Encourages diversity of backgrounds…

Provides in-depth job or assignment
instructionsf
Encourages the use of teams…f

Encourages coordination only with people
or organizations most impacted…

Encourages coordination only with people
or organizations most impacted…g

Instills pride in others…g
Primary focus is on completing the taskg

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. a-h similar superscript letters indicate the leadership characteristics are of equal
rank. n = 80.

list of self-identified critically important and very important characteristics, considerable
differences emerge. When looking at the top 10 characteristics, 40% do not appear on
both lists of the most important characteristic. Goes beyond self-interest for the good of
the group, ranked No. 7 on the Millennials’ leadership characteristic by largest mean,
dropped to No. 19 on the three most important characteristics list. Treats everyone as an
individual, No. 10, only appears on the 10 highest means list falling to the three most
important No. 15. Identified as No. 5 on the three most important list, is a mentor, coach,
and/or teacher, was No. 14 on the highest mean list. Similarly, frequently provides
informal feedback and provides rationale for decisions made, both No. 8 on the three
most important characteristic list, were No. 13 and No. 15 respectively on the highest
mean list. It is worth noting encourages coordination only with people or organizations
most impacted by the activity or decision was the lowest rated leadership characteristic by
both measures.
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The hierarchical rankings of the leadership characteristic means and the most
frequently selected least important characteristics may be compared. Table 28 relates the
least important leadership characteristic selected as one of three least important
characteristics to the leadership characteristics with the lowest means. It is worth noting
minor differences emerge when comparing the lowest means to the characteristics
identified as the three least important from the list of self-identified not important,
desirable but less important, and somewhat important leadership characteristics. Of the
top 10 least important leadership characteristics, all 10 of the lowest means
characteristics appeared on both lists. Due to ranking ties, the top 10 list of selected as
three least important characteristics had 12 leadership characteristics. Motivates others to
put forth efforts above and beyond and rapidly responds to questions, both ranked No. 7,
were No. 12 and No. 13 respectively on the lowest means list. Of the top five least
important characteristics, four were on both top five lists: encourages diversity of
backgrounds within the organization such as experience, race, gender, education, and
age; advocates social or environmental responsibilities as part of decision making;
encourages coordination only with people or organizations most impacted by the activity
or decision; and behaves in a manner that indicates group cohesion is more valued than
individual effort.
It should be noted eight Millennials did not select not important, desirable but
less important, or somewhat important for any leadership characteristic and were not able
to identify one of their three least important leadership characteristics. The result was a
Millennial cohort population of n = 72 instead of n = 80 for leadership characteristic
mean comparison.
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Table 28
Comparison of the Least Important Leadership Characteristics Identified by Millennials

Rank

Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

1

Encourages coordination only with people
or organizations most impacted…

Encourages diversity of backgrounds…

2

Encourages diversity of backgrounds…

3

6

Provides in-depth job or assignment
instructions
Behaves in a manner that indicates group
cohesion…
Advocates social or environmental
responsibilities…
Encourages the use of teams…

Encourages coordination only with people
or organizations most impacted…
Advocates social or environmental
responsibilities…
Instills pride in others…

7

Instills pride in others…

Primary focus is on completing the taska

8

Emphasizes organized processes…

Motivates others to put forth efforts…a

9

Primary focus is on completing the task

10
11

Provides detailed requirements for each
job…
Checks in with followers…

Provides in-depth job or assignment
instructionsa
Provides detailed requirements for each
job…a
Encourages the use of teams…a

12

Motivates others to put forth efforts…

Rapidly responds to questionsa

13

Rapidly responds to questions

Checks in with followers…

14

Encourages new ways of thinking…

Enables communication…b

15

Enables communication…

Provides followers the freedom…b

16

Provides rationale for decisions made

Encourages new ways of thinking…b

17

Is a mentor, coach, and/or teacher

Provides rationale for decisions madeb

18

Frequently provides informal feedback

Considers the ethical consequences…c

19

Ensures organizational expectations are
understood…
Increases morale by offering
encouragement and praise
Inspires others…f

Increases morale by offering
encouragement and praise c
Frequently provides informal feedbackc

4
5

20
21

f

Behaves in a manner that indicates group
cohesion…
Emphasizes organized processes…

Is a mentor, coach, and/or teacher
Is approachabled

22

Treats everyone as an individual

23

Provides followers the freedom…

Treats everyone as an individuald

24

Goes beyond self-interest…

Ensures organizational expectations are
understood…d
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Table 28 (continued)

Rank

Leadership characteristic
by lowest mean

Selected as a three least important
leadership characteristics

25

Sets high standards of performance

Leads by examplee

26

Shows appreciation for each person’s…

Has a vision of the futuree

27

Considers the ethical consequences…

Inspires others…e

28

Has a vision of the future

Sets high standards of performancee

29

Is approachable

Shows appreciation for each person’s… e

30

Leads by example

Goes beyond self-interest…e

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. a-f similar superscript letters indicate the leadership characteristics are of equal rank.
n = 80 leadership characteristic by lowest mean; n = 72 for least important leadership
characteristics.

Research Question 4 Data Analysis
Research Question 4 asked, “Was there a significant difference between the
perception of Baby Boom, Generation X, and Millennial cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer organizations for the
importance of leadership characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?”
The researcher used a One-Way ANOVA to determine if there was a significant
difference to answer Research Question 4 per Table 29. If the ANOVA indicated a
significant difference at p ≤ 0.05 level of confidence, the Tukey’s HSD was used to
determine the direction of significance between the Baby Boom, Generation X, and
Millennial cohorts. For each of the 30 leadership characteristics, Baby Boom,
Generation X, and Millennial cohort followers in STEM-related U.S.-based or
headquartered aerospace and computer organizations were asked to indicate its level of
importance on a six-point Likert scale from critically important (6) to not important (1).
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An ANOVA test was conducted using MegaStat for Microsoft Excel 2010 for each of the
dependent leadership characteristic variables using the three generational cohorts as
independent variables to determine if a significant difference was present among the three
generations. Through the use of an ANOVA, the means of two or more data sets can be
compared. The ANOVA calculated an F-value which related to a probability p-value.
The lower the p-value, the higher the confidence level, indicating the null hypothesis,
“There is no differences between the data sets,” may be rejected (McMillan &
Schumacher, 2010; Patten, 2012). For this study, a p-value of 0.05 was used, indicating
that the conclusion the groups are different would be correct 95 times out of 100.
Therefore, they were significantly different. Table 29 identifies the rank ordered p-value
for Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.based or headquartered aerospace and computer organizations for each leadership
characteristic.
With p ≤ 0.05, a significant difference was indicated for five leadership
characteristics: is a mentor, coach, and/or teacher; considers the ethical consequences of
decisions; leads by example; encourages new ways of thinking and doing things; and
primary focus is on completing the task. The significant difference was between at least
one pair of generations for each of the five leadership characteristics. The three potential
generational pairings were Baby Boom-Generation X, Baby Boom-Millennial, and
Generation X-Millennial. Since the ANOVA indicated a significant difference existed, a
post hoc comparison was required on the five characteristics identified to determine
which means were actually different (McMillan & Schumacher, 2010).
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Table 29
ANOVA p-Values for Baby Boom, Generation X, and Millennial Leadership Characteristic Rank
Ordered From Lowest to Highest
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Leadership characteristic
Is a mentor, coach, and/or teacher
Considers the ethical consequences…
Leads by example
Encourages new ways of thinking…
Primary focus is on completing the task
Sets high standards of performance
Frequently provides informal feedback
Is approachable
Provides detailed requirements for each job…
Encourages diversity of backgrounds…
Checks in with followers…
Inspires others…
Provides rationale for decisions made
Has a vision of the future
Goes beyond self-interest…
Behaves in a manner that indicates group cohesion…
Treats everyone as an individual
Motivates others to put forth efforts…
Advocates social or environmental responsibilities…
Ensures organizational expectations are understood…
Instills pride in others…
Emphasizes organized processes…
Encourages the use of teams…
Provides in-depth job or assignment instructions
Enables communication…
Provides followers the freedom…
Rapidly responds to questions
Increases morale by offering encouragement and praise
Shows appreciation for each person’s…
Encourages coordination only with people or
organizations most impacted…

p-value
.0033
.0072
.0095
.0120
.0273
.0571
.0763
.1043
.1162
.1271
.1276
.2025
.2051
.2532
.2717
.2790
.3442
.3809
.4013
.4297
.4918
.5121
.5724
.5827
.5876
.5954
.6991
.7343
.7451
.9209

Significance
Yes
Yes
Yes
Yes
Yes
Noa
Noa
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Noa
Noa
Noa

Note. Abbreviated leadership characteristics were used for readability. See Table 6 for complete
descriptions. Baby Boom n = 160; Generation X n = 168; Millennial n = 80.
a
Potential leadership characteristic of interest.
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Five unique statistical tests were available to determine which groups were
significantly different when a p-value for three or more data sets must be calculated to
enable the researcher to determine the probability of the null hypothesis being correct
(McMillan & Schumacher, 2010). This study used the Tukey’s HSD, which is one of the
more conservative tests, requiring a larger separation between the means (McMillan &
Schumacher, 2010). The Tukey’s HSD produces a t-value that is used to correlate to a
given p-value. However, the t-value must be larger than the identified critical value.
Whereas this study had 408 subjects and three independent variables, MegaStat for
Microsoft Excel 2010 utilized an internal studentized table calculation to determine the
critical t-value for p ≤ 0.05 was t = 2.38, and for p ≤ 0.01 t = 2.97.
Of the 90 possible pairwise comparisons, the Tukey’s HSD determined four
generation pairs were significantly different for four leadership characteristics. Table 30
identifies the generational pairs, associated leadership characteristics, and the critical
t-value and p-value. Two generational parings were significant at the p ≤ 0.01, both of
which involved Baby Boom cohort followers in STEM-related U.S.-based or
headquartered aerospace and computer organizations. They were the Baby BoomGeneration X generational pair for the leadership characteristic is a mentor, and/or coach
at t = 3.31 and the Baby Boom-Millennial generational pair for the leadership
characteristic considers the ethical consequences of decisions at t = 3.13.
The Tukey’s HSD identified two leadership characteristics with significant
differences between Baby Boom and Generation X generational pairings for is a mentor,
coach, and/or teacher with t = 3.31 and p ≤ 0.01; and leads by example with t = 2.77 and
p ≤ 0.05. Although both Baby Boom and Generation X cohorts were each identified by
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Tukey’s HSD with three significant generational pairing differences, the Millennial
cohort only had two parings. The significant differences were Millennial-Generation X
generational pair for the leadership encourages new ways of thinking and doing things
with t = 2.85 and p ≤ 0.05; and Millennial-Baby Boom generational pair for the
leadership characteristic considers the ethical consequences of decisions with t = 3.13
and p ≤ 0.01.
Table 30
Tukey’s HSD Identified Significant Generational Differences by Leadership Characteristic
Generation pair t-value
Baby Boom
Generation X

Leadership characteristic
Is a mentor, coach, and/or teacher
Considers the ethical consequences…
Leads by example
Encourages new ways of thinking…

3.31**
1.71
2.77*
1.96

Baby Boom
Millennial
2.08a
3.13**
.006
1.25

Generation X
Millennial
0.59
1.76
2.31a
2.85*

Note. Baby Boom n = 160; Generation X n = 168; Millennial n = 80.
a
Potential pair of interest.
*p ≤ 0.05 for t ≥ 2.38. **p ≤ 0.01 for t ≥ 2.97.

Although two additional leadership characteristics of generational pairs were not
identified as significant, their t-values were near the critical t-value of 2.38 for p ≤ 0.05
and may be of interest. These parings were for the leads by example Generation XMillennial generational pair with t = 2.31; and is a mentor, coach, and/or teacher
Baby Boom-Millennial generational pair with t = 2.08.
Unexpected Findings
Due to a quantitative study’s ability to collect and analyze a large amount of data,
the opportunity to identify additional items of interest revealed unexpected findings. As a
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component of MegaStat for Microsoft Excel 2010 performing a One-Way ANOVA and
Tukey’s HSD, individual post hoc pairwise t-tests were automatically conducted. The
pairwise tests identified eight generational cohort pairs with significant differences,
including the four generational pairs revealed by Tukey’s HSD. However, due to the
multiplicative effect of Type I error rates when conducting multiple individual t-tests, a
post hoc comparison test to simultaneously compare all of the pairs for a given
characteristic, such as Tukey’s HSD, is more accurate (McMillan & Schumacher, 2010;
Salkind, 2014). Nevertheless, the differences were unexpected.
Table 31 identifies the generational pairs with t-test identified differences of
significance at p ≤ 0.05. The Baby Boom generation cohort mean for two leadership
characteristics is a mentor, coach, and/or teacher and primary focus is on completing the
task were significantly different from both the Generation X and Millennial cohorts. The
Generation X generational cohort for the leadership characteristic leads by example was
significantly different from both the Baby Boom and Millennial generational cohorts.
The Baby Boom cohort was significantly different from the Millennial cohort for
considers the ethical consequences of decisions. Finally, encourages new ways of
thinking and doing things was significantly different for the Millennial-Generation X
cohort pairing.
For the leadership characteristic is a mentor, coach, and/or teacher, Tukey’s HSD
indicated a significant difference of the importance for the means between Baby Boom
and Generation X cohorts. The One-Way ANOVA also indicated significance between
the Baby Boom-Millennial generation pair. However, it is important to note additional
differences for this leadership characteristic. The difference for the rank ordering of
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Table 31
T-Test of Leadership Characteristics Significant Differences for Generational Pairs
Generation pair p-value
Leadership characteristic

Baby Boom
Generation X

Baby Boom
Millennial

Generation X
Millennial

.0010*a
.0881b
.0059*a
.0512b
.0309*

.0377*
.0019*a
.9548
.2113
.0190*

.5560
.0788b
.0214*
.0046*a
.5396

Is a mentor, coach, and/or teacher
Considers the ethical consequences…
Leads by example
Encourages new ways of thinking…
Primary focus is on completing the task

Note. Baby Boom n = 160; Generation X n = 168; Millennial n = 80.
a
Tukey’s HSD determined significant difference. bGenerational pair of potential interest.
*p ≤ .05.

importance by mean was the largest of all of the leadership characteristics: Baby Boom
No. 21, Generation X No. 12, and Millennial No. 14. Furthermore, the difference in the
rank ordering between the importance as indicated by the means and the selection as one
of the three most important leadership characteristics was also the largest. The associated
ranking and percentage of participants selecting is a mentor, coach, and/or teacher as
one of the three most important characteristics were Baby Boom No. 9 and 13%,
Generation X No. 3 and 27%, and Millennial No. 5 and 20%. Table 32 provides a
holistic view of the leadership characteristic.
For the leadership characteristic considers the ethical consequences of decisions,
Tukey’s HSD only indicated a significant difference of the importance for the means
between Baby Boomers, 5.41, and Millennials, 5.03. However, when the rank ordering
by mean was compared, it was the Baby Boomers’ No. 1 characteristic and No. 4 for
Millennials and Generation Xers. Additionally, a comparison of each generation of the
three most important characteristics revealed it was selected by 21% of Baby Boomers,
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Table 32
Is a Mentor, Coach and/or Teacher Generation Cohort Comparisons
Importance identifier

Baby Boom

Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or
not important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important ranking
a

Generation X

Millennial

4.43
21
54.38%
20.63%

4.86
12
71.39%
10.12%

4.76
14
65.00%
11.25%

13.00%
9
7.00%
11a

27.00%
3
4.00%
15a

20.00%
5
4.00%
21

Same prioritization as at least one other characteristic.

the fourth highest; 13% of Generation Xers picked it making it No. 7, and 13% of
Millennials selected it making it No. 10. Table 33 provides a holistic view of the
leadership characteristic.

Table 33
Considers the Ethical Consequences of Decisions Generation Cohort Comparisons
Importance identifier

Baby Boom

Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or
not important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingb
a

Generation X

Millennial

5.41
1
88.75%
3.76%

5.24
4
82.74%
4.77%

5.03
4
77.50%
8.75%

21.00%
4
1.00%
30a

13.00%
7a
2.00%
21a

13.00%
10a
4.00%
22a

Same prioritization as at least one other characteristic. bSee Appendix I, Tables I1, I2, I3 for
reverse rank.
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For the leadership characteristic encourages new ways of thinking and doing
things, Tukey’s HSD only indicated a significant difference of the importance for the
means between Generation X, 5.03, and Millennials, 4.66. However, when the rank
ordering by mean was compared, it was the Baby Boomers’ No. 11 characteristic,
Generation Xers’ No. 7, and Millennials’ No. 17. Additionally, a comparison of each
generation of the three most important characteristics revealed it was selected by 18% of
Baby Boomers, the fifth highest; 15% of Generation Xers picked the characteristic
making it No. 6, and only 10% of Millennials selected it making it No. 12. Table 34
provides a holistic view of the leadership characteristic.
Table 34
Encourages New Ways of Thinking and Doing Things Generation Cohort Comparisons
Importance identifier

Baby Boom

Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or
not important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingb
a

Generation X

Millennial

4.83
11
70.00%
7.51%

5.03
7
75.00%
4.77%

4.66
17
58.75%
13.75%

18.00%
5a
1.00%
30a

15.00%
6
1.00%
28a

10.00%
12
6.00%
17a

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.

For the leadership characteristic sets high standards of performance, a Tukey’s
HSD test was not applied since the ANOVA indicated p = 0.0571. However, when the
rank ordering by mean was compared, it was the Baby Boomers’ No. 5, Generation Xers’
No. 8, and Millennials’ No. 6. Additionally, a comparison of each generation of the three
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most important characteristics revealed it was selected by 16% of Baby Boomers and
Millennials as No. 7 and No. 6 respectively. However, it was the Generation Xers
No. 10, with only 11% selecting it as one of the three most important characteristics.
Table 35 provides a holistic view of the leadership characteristic.
Table 35
Sets High Standards Generation Cohort Comparisons
Importance identifier

Baby Boom

Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or
not important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingb
a

Generation X

Millennial

5.18
5
82.51%
1.25%

5.02
8
76.19%
4.17%

4.93
6
72.50%
6.25%

16.00%
7a
1.00%
30a

11.00%
10a
2.00%
21a

16.00%
6
0.00%
30a

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.

For the leadership characteristic provides followers the freedom to decide the
best way to do their job, a Tukey’s HSD test was not applied since the ANOVA indicated
p = 0.05954. The generational characteristic rankings by mean were much lower than
the rankings of one of the three most important characteristics. The mean rankings
were Baby Boom and Millennial No. 8 and Generation X No. 9. In contrast the three
most important leadership characteristics were much higher at Baby Boom and
Millennial generations’ No. 3 and Generation X generations’ No. 4. Additionally, 24%
of respondents from all the generations selected provides followers the freedom to decide

171

the best way to do their job as one of the three most important characteristics. Table 36
provides a holistic view of the leadership characteristic.
Table 36
Provides Followers the Freedom to Decide the Best Way to Do Their Job Generation Cohort
Comparisons
Importance identifier

Baby Boom

Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or
not important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingb
a

Generation X

Millennial

5.01
8
77.50%
5.01%

5.01
9
76.19%
4.17%

4.90
8
70.00%
10.00%

24.00%
3
1.00%
20a

24.00%
4
1.00%
22a

24.00%
3
6.00%
14 a

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.

A final set of findings were related to potential generational trends that although
not identified as significant by the Tukey’s HSD have merit and were unexpected. By
utilizing a holistic approach across all of the data and research collected, five
characteristics displayed a potential downward trend, and one characteristic demonstrated
a potential upward trend identified in Table 37. In addition to potential trends identified
during research, the characteristic prioritizations, means, and percentages for perception
levels and least and most important means were analyzed together. The analysis of seven
characteristics is at Appendix H, Tables H1-H7, Holistic Generational Trend Analysis.
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Table 37
Potential Generational Trends
Characteristic

Trend

Considers the ethical consequences of decisions
Encourages new ways of thinking and doing things
Primary focus is in on completing the task
Motivates others to put forth efforts…
Behaves in a manner that indicates group cohesion…
Frequently provides informal feedback

Down
Moderate down
Down
Down
Moderate down
Up

For the leadership characteristic considers the ethical consequences of decisions,
a Tukey’s HSD did identify a significant difference with the Baby Boom-Millennial
generation pair. However, when a holistic analysis was conducted, an overall downward
trend was revealed from the Baby Boom generation to the Millennial generation. A
Tukey’s HSD did not identify a significant difference for the leadership characteristic
primary focus is on completing the task, but an overall downward trend was identified
across generations. However, the Baby Boom-Millennial generation pair had a t-value of
2.36 which was slightly less than the 2.38 critical value for p ≤ 0.05. A difference of
significance was identified by a Tukey’s HSD for the Millennial-Generation X pairing for
encourages new ways of thinking and doing things. A further analysis of the MillennialBaby Boom pairing points to an overall moderate downward trend. Three additional
leadership characteristics were not identified by a Tukey’s HSD as having a significant
difference, but after a holistic analysis potential trends emerged including one upward
trend for frequently provides informal feedback.
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Summary
This study identified the degree of importance of 30 leadership characteristics
identified in the MLCQ for the Baby Boom, Generation X, and Millennial cohort
followers in STEM-related U.S.-based or headquartered aerospace and computer
organizations perceive. The intensity of importance for each leadership characteristic
was identified for the three generational cohorts via a six-point Likert scale of critically
important (6) to not important (1). Findings indicated by utilizing the leadership
characteristic means the degrees of importance were identified within the Baby Boom,
Generation X, and Millennial cohorts revealing a two-point difference average between
the lowest and highest means. Additionally, by employing two MLCQ questions rank
ordering the three most important and three least important characteristics, the study
revealed the degree of preference intensity was not fully aligned with generational cohort
leadership characteristic priorities.
Utilizing a Tukey’s HSD, the researcher discovered significant difference between
the perception of Baby Boom, Generation X, and Millennial cohort followers in STEMrelated U.S.-based or headquartered aerospace and computer organizations for the
importance of four out of 30 MLCQ leadership characteristics. The findings indicated
the Baby Boom-Generation X generation pairing had significant differences for the
leadership characteristic is a mentor, coach, and/or teacher and leads by example. The
Baby Boom-Millennial generation pairing had significant differences for the leadership
characteristic considers the ethical consequences of decisions. Finally, the Generation XMillennial generation pairing had significant differences for the leadership characteristic
encourages new ways of thinking and doing things.
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Additional unexpected findings were identified. Through the comparison of
generational rank ordering of the leadership characteristic means with the three most and
least important characteristics, differences related to leadership characteristic priorities
versus degree of preference were identified both within and between the three
generational cohorts. Through a closer holistic review of each leadership characteristic
across generational cohorts, increasing and decreasing preference trends were found but
not confirmed by the Tukey’s HSD.
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CHAPTER V: FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
The chapter begins with a restatement of the study’s purpose and questions
followed by a brief summary of the methodology, population, and sample population.
Major and unexpected findings are then presented to enable a discussion on conclusions
developed as a result of the study. Implications derived from the study for practitioners,
leaders, and followers are then offered along with future research recommendations to
further expand the body of leadership and generational theory knowledge. The chapter
closes with a reflection by the researcher on personal insights and impacts related to the
study.
Purpose Statement
The purpose of this quantitative study was to describe and determine the degree of
difference and importance of leadership characteristics as perceived by Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations as measured by the
Multigenerational Leadership Characteristics Questionnaire.
Research Questions
Four research questions drove the dissertation study of Baby Boom,
Generation X, and Millennial generational cohort followers in STEM-related
organizations to better identify and understand their preferences and differences of
30 MLCQ leadership characteristics.
Research Question 1: To what degree did Baby Boom generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
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perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 2: To what degree did Generation X cohort followers in
STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 3: To what degree did Millennial Generation cohort followers
in STEM-related U.S.-based or headquartered aerospace and computer organizations
perceive the importance of leadership characteristics as measured by the
Multigenerational Leadership Characteristics Questionnaire?
Research Question 4: Was there a significant difference between the perception of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire?
Methodology Summary
The study was a cross-sectional and nonexperimental utilizing descriptive and
ex post facto methods to compare and correlate the importance of leadership
characteristics. It used a nonprobability, convenient, purposeful sample to identify
Baby Boom, Generation X, and Millennial generational cohort followers for participants
from STEM-related U.S.-based or headquartered aerospace and computer organizations.
The noncognitive, web-based MLCQ survey was the instrument used to collect
generational data for analysis related to 30 leadership characteristics (Table 6 in Chapter
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IV). The leadership characteristics were determined during an extensive review of the
academic literature related to generational and leadership theory and research identifying
over 250 leadership characteristics. Several questions were adapted from the Global
Leadership and Organizational Behavior Effectiveness Project Form Alpha (The Globe
Foundation, 2006) and Ruys’s (2013) Leadership Behaviors of Supervisors Important to
Job Satisfaction and Retention survey. A six-point Likert scale (Table 2 in Chapters III
and IV) was used by subjects to identify leadership preferences from critically important
(6) to not important (1). To better understand characteristic priorities, two aggregated
questions were asked. Characteristics identified as critically important or very important
were consolidated to identify the top three most important characteristics. Also,
somewhat important, desirable but less important, and not important were consolidated
into a question used to identify the three least important characteristics.
A robust development process was used to ensure the validity of the construct and
content of the MLCQ adequately measured the preferred leadership characteristics of
each generational cohort characteristics (Creswell, 2014; Patton, 2002). The survey
development team comprised five subject matter experts with a doctoral degree in a
leadership field. Furthermore, the team members had expertise and experience in survey
development, generational studies, and technology. After multiple reviews and to ensure
reliable data related to attitudes and beliefs were obtained, a field-test was used
(DeVellis, 2012). The survey pilot test was conducted with 30 participants and included
the same web-based survey provider, Qualtrics; survey distribution process; and survey
links required for the actual research. The subjects were representative of the study’s
sample population (Table 3 in Chapters III and IV). Field-test participant feedback
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indicated the MLCQ was easy to use, understandable, and took less than 10 minutes to
complete (DeVellis, 2012; McMillan & Schumacher, 2010; Patten, 2012). Taking into
consideration the development and pilot test, the development team determined the
MLCQ was valid and reliable. It appeared to measure generational cohort follower
preferences of the identified leadership characteristics and did not include superfluous
items (Nunnally & Bernstein, 1994).
Standardized data collection processes and procedures were used to minimize
error variance (DeVellis, 2012; McMillan & Schumacher, 2010). Leaders of U.S.-based
or headquartered aerospace or computer organizations were informally contacted by
phone or e-mail to invite their team’s participation. Of the approximately 40 contacted,
19 indicated an interest. A follow-up e-mail with a one-page study overview (Appendix
E) was sent requesting formal support and a point of contact. Several leaders required
higher level approval. Five organizations decided to forgo the study. Finally, the leader
of one organization moved and was replaced with an individual who did not support the
study. Ultimately, 13 organizations with memberships ranging from one to over 2,000
participated (Table 1 in Chapter III). The survey distribution was negotiated with each
organization and ranged from a very high to low engagement by the organization’s most
senior leader. Organizations with 25 or more members were provided a unique MLCQ
link which enabled participation rate updates (Table 9 in Chapter IV). The MLCQ was
opened January 14, 2016 and closed for data collection February 26, 2016.
Data processing utilized both descriptive statistics (to characterize and describe)
and inferential statistics (to identify generalization) to answer the four research questions.
Research Questions 1, 2, and 3 asked to what degree each generation cohort perceived the
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importance of leadership characteristics. Qualtrics and MegaStat for Excel 2010
calculated the descriptive statistics means, standard deviations, and percentages used to
identify the characteristic importance by generation. In answering Research Question 4’s
need to identify differences between generations, inferential statistics were used.
MegaStat was used to calculate a One-Way ANOVA to identify if a difference of
p ≤ 0.05 existed among the three generational cohorts. If a difference was indicated, a
Tukey’s HSD test was conducted to determine which generation pair was significantly
different at the p ≤ 0.05 level.
Population
This study’s target population was individuals working in STEM-related
organizations. Approximately 17 million people in 97 occupation codes work in STEMrelated positions (J. Jones 2014; U.S. Bureau of Labor Statistics, 2014). According to the
U.S. Bureau of Labor Statistics (2013), two of the industries with the highest
concentration of STEM-related workers were aerospace and computers. Therefore, this
study’s survey population comprised individuals who worked or were affiliated with U.S.
aerospace and/or computer organizations.
Sample
In order to align the study’s purpose, data collection and processing methods, and
expected subject availability, the researcher determined a nonprobability, convenient,
purposeful sample was appropriate (McMillan & Schumacher, 2010). A total of 408
criteria-meeting subjects from 13 U.S.-based or headquartered aerospace or computer
organization completed the MLCQ. Baby Boomers accounted for 39%, Generation Xers
for 41%, and Millennials for 20% (Table 7 in Chapter IV).
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Major Findings
The study was designed to first identify the degree of importance for each
leadership characteristic by generation and then determine differences across generational
cohorts. The researcher identified nine major findings, including three unexpected major
findings. The findings may be placed into one of three categories: generational,
pertaining to one generation; bigenerational, pertaining to two generations; and
multigenerational, pertaining to all three of the generation follower cohorts studied. The
major findings as indicated by the leadership characteristic preference data from the 408
Baby Boom, Generation X, and Millennial cohort participants are organized by research
question, followed by unexpected findings.
Research Question 1
To what degree did Baby Boom generation cohort followers in STEM-related
U.S.-based or headquartered aerospace and computer organizations perceive the
importance of leadership characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?
Major Finding 1
Baby Boomers want a leader of strong ethical character who knows where the
organization must be taken. When viewed holistically, the analysis of the data indicated
the majority of characteristics related to the leader as a person created a top tier of
importance. This finding echoes Lisbon’s (2010) study exploring perceived leadership
effectiveness. The characteristics considers the ethical consequences of decisions, leads
by example, sets high standards of performance, and goes beyond self-interest for the
good of the group indicated a very strong preference for a leader who does the right thing
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even at a potential personal cost, while has a vision of the future, leads by example, and
sets high standards of performance revealed the desire for a leader who understands what
the organization must do to be successful today and in the future. Although the
terminology used by Deal (2007) is not identical, the top three attributes, credible,
trusted, and farsighted, align with what the researcher discovered. Furthermore,
Arsenault’s (2004) highly rated concepts of honesty, credibility, and loyalty can be
viewed as falling into these leadership characteristics. Figure 2 identifies the Baby Boom
ethical leader characteristic cluster identified by this study.

Leadership Characteristic
Considers the ethical consequences of decisions
Leads by example
Has a vision of the future
Sets high standards of performance
Goes beyond self-interest for the good of the group
Figure 2. Baby Boom ethical leader leadership characteristic cluster.

A strong generational cohort sense of ethics, morals, and values was found in
numerous studies (Glass, 2007; Lisbon, 2010; Strauss & Howe, 1991). Furthermore, lifeinfluencing events such as the first man on the moon, civil rights movements, and the
assassinations of President John F. Kennedy and Martin Luther King, Jr. encouraged the
predilection for a vision of a better tomorrow (Bradford &Raines, 1993; Cogin, 2012;
Twenge, 2010). Zemke et al. (2000) also pointed to an optimistic generation influenced
by grand visions of the future.
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Major Finding 2
Baby Boomers want the freedom to determine the best way to get the job done
and do not want to be directed or guided. Although not as important as the characteristics
focusing on the leader as a strong ethical person, by combining leadership characteristic
preferences on both ends of the importance spectrum, a conclusion can be drawn on the
high value of independence. The importance of leadership characteristics emphasizing
independence are rated strong, while characteristics focusing on direction are considered
least important (Figure 3). The relatively high importance of the characteristics provides
followers the freedom to decide the best way to do their job, encourages new ways of
thinking, and enables communication without traditional organizational boundaries
revealed Baby Boomers want a leader who allows them to do it their way and
correlated with De Long’s (2010) conclusion they “take responsibility in performing the
job” (p. 165). The importance of independence also aligned with work by Cogin (2012),
Lancaster and Stillman (2002), Strauss and Howe (1991), and Zemke et al. (2000).
On the other hand, the seven leadership characteristics identified as low
importance highlight the aversion to any leadership characteristic that implies guidance
or control. From emphasizing details and processes to advocating group engagement and
decision-making influences, these leadership characteristics go counter to the Baby
Boomer independence mindset. However, this does not imply the generation cohort is
not open to teams or diversity, as Zemke et al. (2000) indicated they are core generational
values. Rather, as an expression of independence and revolt against authority, they want
to decide on their own (Cogin, 2012; Lancaster & Stillman (2002).

183

Leadership Characteristic
High Importance
Provides followers the freedom to decide the best way to do their job
Encourages new ways of thinking and doing things
Enables communication without traditional organizational boundaries
Shows appreciation for each person’s contribution
Low Importance
Encourages the use of teams to accomplish tasks
Behaves in a manner that indicates group cohesion is more valued
than individual effort
Emphasizes organized processes for completing tasks
Provides detailed requirements for each job or assignment
Encourages diversity of backgrounds within the organization such as
experience, race, gender, education, and age
Advocates social or environmental responsibilities as part of decision
making
Provides in-depth job or assignment instructions
Figure 3. Baby Boom independence leadership characteristic cluster.

Research Question 2
To what degree did Generation X cohort followers in STEM-related U.S.-based or
headquartered aerospace and computer organizations perceive the importance of
leadership characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?
Major Finding 3
Generation X cohort followers desire someone who is leading the charge but
ensures people are following freely. In order to better reflect the cohort’s preferences, a
holistic approach was used due to the considerable number of incongruences between the
leadership characteristics’ degree of preference mean and the added dimension by
frequency of selection as either one of the three most important or least important
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characteristics. Since the latter compared characteristics against each other, a higher or
lower level of importance was assumed. An analysis of the data and review of the
literature determined Generation Xers deeply desired an individual who leads by example
and demonstrates credibility, knowledge, and competence who knows how to do the job
they are asking others to undertake (Arsenault, 2004; Deal, 2007; Sessa et al., 2007;
Wieck et al., 2002). Furthermore, experience was viewed as instrumental for a good
leader (Deal, 2007; Sessa et al., 2007). An inspiring vision for the future and willingness
to put forth extra effort were identified as critical to this generation, confirming similar
findings (Arsenault, 2004; Deal 2007; Lisbon, 2010). However, Wieck et al.’s (2002)
study of nurses determined visionary was the least important leadership characteristic for
Generation X.
A visionary, experienced leader is only half of the Generation X leader equation.
It was determined cohort members also indicated building a relationship with their leader
valuable. They placed high importance on the characteristics is approachable; is a
mentor, coach, and/or teacher; and goes beyond self-interest for the good of the group.
Wieck et al. (2002) found similar results among nurses who wanted a leader that was
approachable and receptive. This closely parallels Zemke et al.’s (2000) position that
Generation X cohort followers preferred an informal, casual leader who created a sense
of belonging. Similar characteristics descriptors such as listens well, encouraging, and
cooperative were identified by additional studies (Deal, 2007; Sautner, 2012; Sessa et al.,
2007). The result of these combined characteristics is a leader-created participative work
environment based on successful interpersonal relationships (Bass & Bass, 2008; Lisbon,
2010).
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Research Question 3
To what degree did Millennial generation cohort followers in STEM-related U.S.based or headquartered aerospace and computer organizations perceive the importance of
leadership characteristics as measured by the Multigenerational Leadership
Characteristics Questionnaire?
Major Finding 4
Millennial cohort followers place high importance on a leader who focuses on
them as an individual. When viewed holistically, the analysis of the data indicated the
majority of characteristics related to the leader who proactively engaged each person
individually were of primary importance. The finding took into account the large
incongruences between each characteristic’s level of importance mean and the three least
and most important percentages and rankings, placing additional weight on the latter.
Each leadership characteristic identified in Figure 4 points to a relationship in which the
follower could perceive a type of individual interaction since the outcome was tailored
for the individual.
Sessa et al. (2007) determined Millennials want a “leader who cares about them
personally” (p. 60) emphasizing the need to be encouraging, which encompasses this
study’s leadership characteristics of shows appreciation for each person's contribution to
the organization; is a mentor, coach, and/or teacher; and increases morale by offering
encouragement and praise. Furthermore, Sessa et al. (2007) stated and was confirmed by
Nelsey and Brownie (2012) that Millennials place an extremely high value on the
overarching supportive characteristics, which translated into this study’s is approachable;
treats everyone as an individual; provides rationale for decisions made; and is a mentor
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coach, and/or teacher. The importance of individual-focused leadership characteristics
emphasizes the Millennials’ desire for affiliation, constant feedback, self-focus, and
guidance (Nelsey & Brownie, 2012; Twenge, 2010; Twenge et al., 2010). In a similar
vein, Howe and Strauss (2000) emphasized the Millennial generation’s risk aversion and
desire to be protected by the leader almost similar to a parent (Khadar, 2012). All of
these leadership characteristic preferences point to a type of leader much more engaged
and focused on the individual. Leadership characteristics that did not focus on the
individual but rather on the group or outside influences were the Millennial generation
cohort’s least important characteristics.

Leadership Characteristic
High Importance
Is approachable
Shows appreciation for each person's contribution to the organization
Provides followers the freedom to decide the best way to do their job
Is a mentor, coach, and/or teacher
Frequently provides informal feedback
Treats everyone as an individual
Increases morale by offering encouragement and praise
Provides rationale for decisions made
Ensures organizational expectations are understood and that
each person knows what they can expect to receive when
performance goals are achieved
Low Importance
Instills pride in others by being associated with the leader
Encourages the use of teams to accomplish tasks
Advocates social or environmental responsibilities as part of
decision making
Behaves in a manner that indicates group cohesion is more
valued than individual effort
Encourages diversity of backgrounds within the organization
such as experience, race, gender, and age
Figure 4. Millennial individual focused leader leadership characteristic cluster.
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Research Question 4
Was there a significant difference between the perception of Baby Boom,
Generation X, and Millennial cohort followers in STEM-related U.S.-based or
headquartered aerospace and computer organizations for the importance of leadership
characteristics as measured by the Multigenerational Leadership Characteristics
Questionnaire?
Major Finding 5
Analysis of the data indicated the Baby Boom generation cohort perception of
several leadership characteristics significantly differed from the Generation X and
Millennial generation cohorts. Three of the four significant generation pairing perception
differences involved the Baby Boomers (Table 30 reproduced here for convenience).

Table 30
Tukey’s HSD Identified Significant Generational Differences by Leadership Characteristic
Generation pair t-value
Leadership characteristic
Is a mentor, coach, and/or teacher
Considers the ethical consequences…
Leads by example
Encourages new ways of thinking…

Baby Boom
Generation X
3.31**
1.71
2.77*
1.96

Baby Boom
Millennial
2.08a
3.13**
.006
1.25

Generation X
Millennial
0.59
1.76
2.31a
2.85*

Note. Baby Boom n = 160, Generation X n = 168, Millennial n = 80.
a
Potential pair of interest.
*p ≤ 0.05 for t ≥ 2.38. **p ≤ 0.01 for t ≥ 2.97.

The Baby Boom and Generation X cohort pairings had significant differences for
two leadership characteristics. Generation Xers perceived a much higher level of
desirability and importance for leaders willing to be a mentor, coach, or teacher than
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Baby Boomers perceived. An analysis of the data confirmed this difference across all
study categories. Deal (2007) indicated Generation Xers viewed coaching as applicable
to life and not just work, as is the penchant for Baby Boomers. Therefore, the personalprofessional development need for a coach, mentor, or teacher who provided straight talk
was more important to the Generation X (Lancaster & Stillman, 2002; Zemke et al.,
2000).
Although Generation X and Baby Boom cohorts both indicated leads by example
was of high importance, Generation X’s perception of its importance was significantly
greater. If one relates dependability to leads by example in that leading by example
indicates the leader’s expectations and future actions are somewhat predictable, then
Sautner (2012) discovered similar significant difference.
Millennials had a lower perception of the importance of considers the ethical
consequences of decisions than Baby Boomers. Although both generations perceived a
high level of importance, Baby Boomers assigned it considerably more importance, as
verified by higher ranking in all study categories. Sessa et al. (2007) and Sautner (2012)
corroborated Baby Boomers’ focus on ethics surpassed both younger generations.
Additionally, Sessa et al. (2007) stated the Millennial generation cohort did not value
honesty as highly as other generations, and the Baby Boom generation cohort was more
likely to make decisions based on moralistic considerations.
Major Finding 6
Analysis of the data indicated the Generation X cohort followers’ perception of
several leadership characteristics significantly differed from the Millennial and Baby
Boom cohorts. Three of the four significant generation pairing perception differences
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involved the Generation Xers (Table 30). Two of the three significant differences for the
characteristics is a mentor, coach, and/or teacher and leads by example applied to the
Generation X-Baby Boom paring and were discussed in Major Finding 5, Research
Question 4.
The Generation X generation members held a significantly higher perception of
the leadership characteristic encourages new ways of thinking and doing things than the
Millennial generation members. Further supporting this finding was the study’s data that
indicated the characteristic was ranked higher in all categories by Generation X over
Millennials.
Although Tukey’s HSD did not identify a significant Generation X-Millennial
perception of importance difference for leads by example, it is worth mentioning. A
t-value of 2.31 was identified, slightly less than the needed 2.38 for statistical
significance. The Generation X mean for this leadership characteristic was the highest of
any characteristic for any generation. Additionally, it was Generation X’s highest ranked
and selected percentage leadership characteristic in all categories. Cumulatively taking
these factors into consideration, it is possible to state the perception of leads by example
is of higher importance to Generation X cohort members than Millennials.
Unexpected Major Findings
During data analysis, several unexpected multigenerational findings were
identified indicating potential trends and generational pairing differences.
Major Finding 7
Indications of long-term trends across generations appeared. Although the
Tukey’s HSD did not identify significant differences of a particular leadership

190

characteristic across all three generations, when a holistic approach to considering the
entirety of the research was used, potential trends were identified.
The strongest case for a leadership characteristic of declining importance across
generations was identified for considers the ethical consequences of decisions. Not only
did the intensity level of importance preference fall from 5.41 to 5.24 to 5.03, but so too
did the ranking of importance against other leadership characteristics from the Baby
Boomers’ No. 1 to the Millennials’ No. 4. Similarly, the percentage of study participants
who selected the characteristic as one of the three most important fell from 21% to 13%,
mirrored by a three most important ranking decline from No. 4 to No. 10. The reverse
was discovered for selection as one of the three least important characteristics. For Baby
Boomers it was tied as the least often selected and transitioned to the third and fourth
least often selected with a commensurate 400% rise in its selection as one of the three
least important characteristics. Although the One-Way ANOVA only identified
significance at p ≤ 0.05 for the Baby Boom-Millennial generational pair, the Baby BoomGeneration X and Generation X-Millennial pairings were p ≤ 0.09, signaling a
relationship worth further investigation. By relating the degree of preference, three most
important, and three least important characteristics, trends emerged from this holistic
analysis. Table 38 identifies trends using a holistic analysis approach.
A similar downward importance trend argument can be made for four additional
leadership characteristics. The reverse of increasing importance is true for frequently
provides informal feedback. Several studies confirmed a downward trend in work ethic
and acceptability of lower quality work (Sessa et al., 2007; Twenge, 2010). Additionally,
Twenge (2010) highlighted a movement away from group efforts. Furthermore, Sessa et
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al. (2007) determined evidence points to a decline in moralistic, values-based belief
systems by leaders.
Table 38
Holistic Leadership Preference Trends
Characteristic

Level of importance trend
Subcategory

Considers the ethical consequences of decisions
Degree of preference
Three most important
Three least important

Overall
Down

Down
Down
Moderate down

Encourages new ways of thinking…
Degree of preference
Three most important
Three least important

Moderate down
Mixed
Down
Down

Primary focus is on completing the task
Degree of preference
Three most important
Three least important

Down
Down
Moderate down

Motivates others to put forth efforts…
Degree of preference
Three most important
Three least important

Down
Down
Down

…Group cohesion is more important…
Degree of preference
Three most important
Three Least important

Moderate down
Mixed
Down

Frequently provides informal feedback
Degree of preference
Three most important
Three least important

Up
Up
Up

Sets high standards of performance
Degree of preference
Three most important
Three least important

Down
Mixed
Mixed

Down

Down

Moderate down

Up

Mixed
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Major Finding 8
According to the data collected, certain leadership characteristics exhibited a high
preference or low preference across generations as represented in Figure 5. The three
high-importance leadership characteristics are not surprising in that all are congruent with
previously identified characteristic importance for each generation individually. What
was unexpected was the level of intensity of agreement. Each characteristic was in the
top five of all categories; approximately 20% or more selected each as one of the three
most important and 1% or less as a three least important characteristic. Deal’s (2007)
premise that underlying values are similar across generations provides a partial
explanation. In regard to the characteristic, approachable, Wieck et al. (2002) and
Sautner (2012) determined it was viewed as an important characteristic across the entire
workforce regardless of generation affiliation. Although the GLOBE study used differing
descriptors, two of the characteristics, leads by example and has a vision of the future,
were considered almost universally desired (Dorfman et al., 2012; Hoppe & Eckert,
2011).

Leadership Characteristic
High Importance
Leads by example
Has a vision of the future
Is approachable
Low Importance
Encourages diversity of backgrounds within the organization such as
experience, race, gender, education, and age
Advocates social or environmental responsibilities as part of decision
making
Encourages coordination only with people or organizations most
impacted by the activity or decision
Figure 5. Common leadership preferences across generations.
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Similar to the high-importance leadership characteristics, the low-importance
characteristics were considered the least desirable in all categories, selected by 25% or
more as a three least important and by 4% or less as a most important characteristic.
Identifying a commonality between the three, other than the lowest level of importance,
was elusive.
Major Finding 9
After conducting cross-analysis of the data, generational pair relationships existed
in addition to those identified by the Tukey’s HSD. When a holistic approach was taken,
the Baby Boom-Millennial generational pairing for encouraging new ways of thinking
and doing things displayed a large divergence (Table 39). This drive for creativity was
echoed by Sautner (2012), who stated Baby Boomers were the most receptive generation
to new people and ideas and Arsenault’s (2004) position that they had a high desire for
imagination. In a similar vein, Lisbon (2010) indicated Millennials place a lower
importance on the characteristic, visionary, than Baby Boomers. However, Twenge and
Campbell (2008) found the opposite relationship to be true, while Sautner (2012) also
found Generation X and Millennial cohorts valued empowerment more than Baby
Boomers. However, Deal (2007) reported the importance of creativity for both Baby
Boomers and Generation Xers were similar, supporting this finding.
A similar analysis was used to determine a difference existed in that Millennial
cohort members place a greater importance than Baby Boomers on the leadership
characteristic is a mentor, coach, and/or teacher (Table 40). Khadar (2012) determined
Millennials not only desired a mentor and mediator but stated Millennials “expected
their leaders to play a role similar to the role parent’s played in the participants’ lives”
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Table 39
Baby Boom-Millennial Generation Cohort Pair Encouraging New Ways Divergence
Importance identifier
Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or not
important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingd

Baby Boom

Millennial

Importance

4.83
11
70.00%
7.51%

4.66
17
58.75%
13.75%

Down
Down
Down
Downb

18.00%
5c
1.00%
30c

10.00%
12
6.00%
17c

Down
Down
Downb
Downa

a

Higher ranking number indicates lower level of importance. bHigher percentage indicates lower
level of importance. cSame prioritization as at least one other characteristic. dSee Tables I1, I2,
I3 for reverse rank.

Table 40
Baby Boom-Millennial Generation Cohort Pair Is Mentor, Coach, and/or Teacher Divergence
Importance identifier
Preference mean
Mean ranking
% selected critically or very important
% selected somewhat, desirable but less, or not
important
% selected one of three most important
Selected one of three most important ranking
% selected one of three least important
Selected one of three least important rankingd

Baby Boom

Millennial

Importance

4.43
21
54.38%
20.63%

4.76
14
65.00%
11.25%

Up
Up
Up
Upa

13.00%
9
7.00%
12c

20.00%
5
34.00%
21

Up
Up
Upa
Upb

a

Lower percentage indicates higher level of importance. bHigher ranking indicates lower level of
importance. cSame prioritization as at least one other characteristic. dSee Tables I1, I2, I3 for
reverse rank.

(pp. 77-78) and protect them (Howe & Strauss, 2000). It was also reported Millennials
desire a supportive leader who cares about each person as an individual (Nelsey &
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Brownie, 2012; Sessa et al., 2007). This high need for affiliation coupled with a constant
desire for feedback points to a leader more in the mold of a coach or mentor (Nelsey &
Brownie, 2012; Twenge & Campbell, 2010). On the other hand, Wieck et al. (2002)
identified friendly and available as the least important leadership characteristics for Baby
Boomers. Twenge (2010) echoed this sentiment by determining self-reliance was a
foundational value. Other than the nearly universal importance of approachable, little
indicates Baby Boomers seek mentors or coaches.
Conclusions
Conclusion 1
Perceived leadership characteristic preferences can be identified within Baby
Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based or
headquartered aerospace and computer organizations. The study determined each
generation has a unique set of leadership characteristic priorities and importance
preferences. Within a generational cohort, there are characteristics perceived as much
more important than others. Furthermore, characteristics clusters, such as independence
for Baby Boomers and individualistic for Millennials, indicate overarching generational
preferences and outlooks. However, an identified level or intensity of perceived
importance may not fully parallel a characteristic-to-characteristic prioritization. Tables
15, 16, 21, 22, 27, and 28 (in Chapter IV) provide generational leadership characteristic
comparisons within the cohort. Generational priorities are easily identified, but several
characteristics display incongruences between the two measurement schema. For
instance, when indicating the importance of having the freedom to decide how to do a
task, it was the Millennial cohort’s eighth highest characteristic, but when compared
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directly against other characteristics as one of the three most important, it was the third
most frequently identified. Understanding why these differences exist will enable a
better understanding of generational leadership characteristic priorities. The ability to
recognize more and less valued generational leadership characteristics and clusters will
result in more effective leaders and ultimately better organizations.
Conclusion 2
Leadership characteristic preference differences exist between Baby Boom,
Generation X, and Millennial cohort followers. Two types of differences exist between
generational cohorts identified by the perceived level of importance and preferred priority
of each characteristic. Only four of the 30 leadership characteristics studied
demonstrated a statistically significant generational pairing difference related to a
preference level of critically important to not important. However, life experiences and
motivations drive a set of differing cohort leadership characteristics clusters which
directly relate to generational identification and the resultant desired leader. There are
also indications of additional differences that allude to potential generational trends.
Considerably more multigenerational differences arise between characteristic
prioritizations. For example a leader showing appreciation is considered by both Baby
Boomers and Generational Xers similar in preference intensity, but when viewed in a
priority ranking the characteristic is dissimilar. These discordant results point to a unique
recipe of generational leadership characteristics which add to the richness of
multigenerational relations. Recognizing and proactively addressing these differences
will reduce organizational friction and enhance communications and goal attainment.
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Conclusion 3
Leadership characteristic preference similarities exist between Baby Boom,
Generation X, and Millennial cohort followers. Just as differences exist, so too do
similarities. Universally important characteristics across the three generational cohorts
were discovered: leads by example, has a vision of the future, and is approachable. Not
surprising, universally unimportant characteristics were also identifiable and included
encouraging diversity and advocating environmental and social responsibilities.
Although not considered universal, a large number of characteristics were similar in two
or three generations. Fully understanding and appreciating the similarities is vital and
provides opportunities for members of different generations to better interact. However,
the leader must keep in mind the underlying reason for the similarities may be different,
and therefore generational cohort motivations must also be understood. Better
understanding generational motivations and the resultant influence on what is desired in a
leader would prove invaluable to improving leader performance.
Conclusion 4
Trends across generations indicate an evolution of the importance of several
critical leadership characteristics. When reviewing the study holistically and relating it
to the literature, several potential long-term generational trends appear. Recognizing this
conclusion is perhaps somewhat less powerful than the strong statistical Tukey’s HSD
analysis; it is based on the wealth of descriptive data that goes beyond leadership
characteristic preference intensity integrating identified priorities and preponderance of
participant option selection. The importance of ethical decision making is declining
across generations, and the importance of frequent informal feedback is increasing. An
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alarming decrease in the importance of a leader encouraging new ideas has also taken
place across generations, with much of the change occurring between the Generation X
and Millennial cohort followers Other trends may also be forming and are in their
nascent stage, with greater divergence appearing in the iGeneration as they enter the
workforce. By studying across three generations, what may be subtle, insignificant
changes between consecutive generations are identified as part of the mosaic of
multigenerational changes. Leaders and organizations must begin to respond to these
evolutions in leadership preferences. If they are transitory and nonconsequential, no
harm is done. However, if they are precursors of future leadership characteristic
preferences, failure to take action now may have dire consequences. Additional research
into potential multigenerational trends is warranted.
Implications for Action
This study identified generalizations related to generational differences of
Baby Boom, Generation X, and Millennial cohort followers in STEM-related U.S.-based
or headquartered organizations. Implementation of the following implications must take
into account every person is an individual and the identified generalizations may or may
not be applicable. Furthermore, organizations develop cultures through a wide range of
activities from decisions related to the type of person hired to work rules and
organizational priorities. The influence of organizational culture on its members may
impact the implication applicability.
Implication 1
Leaders in STEM organizations must lead from the front and demonstrate and
communicate a bold vision. Leading by example through modeling expected follower
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behavior and proving they have an understanding of expected work performance and
earning the been there done that t-shirt are demanded by followers. The leader must
create an environment that allows regular access by followers and a relationship in which
followers feel comfortable approaching the leader to discuss topics and issues. Failure to
take action will result in STEM followers becoming disillusioned with their leader and
organization, potentially initiating a downward spiral of reduced leader influence.
Implication 2
STEM organizations and leaders should only cautiously address diversity, social,
and environmental issues with followers. The overwhelming low importance placed on
these issues indicated they are not viewed as priorities by followers and may become
work distractors. Furthermore, a potential trend indicating a decrease in the preference of
a leader who considers the ethical consequences only exacerbates the leader-follower
tensions when emphasizing these issues. This does not imply leaders should avoid efforts
to positively impact these issues. Rather, they will be more effective implementing
programs with little fanfare that demonstrate development of stronger teams and
organizational capabilities. STEM leaders and organizations who strongly advocate
diversity, social, and environmental issues without a perceived commensurate positive
impact to followers will cause discord between the leader and followers.
Implication 3
STEM leaders and organizations must recognize and acknowledge generational
differences and similarities. Leaders must develop the interpersonal skills to recognize
the impact of generational differences and respond to followers in the most effective
manner for the follower. Regardless of what may appear to be conflicting or
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redundant initiatives, the development of programs, processes, and relationships is
essential. Leaders who may even subconsciously provide structure conducive to the
Baby Boomers’ independent orientation will alienate younger generations who are
seeking a more participative relationship. Disaffected STEM generational cohort
followers may leave the leader or organization, resulting in skill or experience deficits.
An exodus of senior, experienced followers or dearth of young, motivated, and cuttingedge followers will hamper STEM organizations from creating new ideas, systems, and
products. By ensuring the needs of each generation cohort are being met, follower
interrelations and performance will enable optimized organizational outcomes.
Implication 4
STEM organizations must reorient, reorganize, and refocus resources and
priorities away from the traditional command and control, hierarchical structure without
eliminating some components of structure and independent work. Flatter organizations
with smaller spans of control enabling considerable mentoring, frequent informal
feedback, increased access to leaders, and an increased focus on the individual are needed
to establish the new leadership paradigm. Organic association and team development
aided by leader guidance should take the place of standing teams and organizational
relationships. However, the need of the more senior followers for independence and
authority to make decisions on their own must also be accommodated. Therefore, the
leader and organization must continue to ensure defined paths within this more open field
of follower interaction. The STEM leader’s skill in walking a tightrope balanced
between the new growth nurturing construct and focused, mission driven paradigm is
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essential. Enabling followers to determine their best way to find and possibly redefine
the right solution will propel STEM ingenuity and breakthrough advances.
Implication 5
The United States must reverse the declining desire for new ideas among STEM
organization members. This entails more than just addressing current STEM leaders,
followers, and organizations since this may be more societal. Programs to reinvigorate
innovation and imagination beginning in the primary grades and including efforts within
STEM organizations must be initiated. The alarming lower priority for Millennials
currently in STEM organizations placed on the desire to have leaders encourage new
ideas and ways of thinking and doing things is anathema to continued American world
leadership in STEM fields. Individual focus and reward are the engine that drives
Millennial cohort followers. Therefore, it is essential for leaders to encourage, reward,
and make innovation easy by creating a culture of innovation. Implementing the
corollary, of allowing followers the freedom to try something new without the concern of
an error or failure ending or permanently damaging the relationship with the leader or
organization, is also vital.
Implication 6
It is essential to turn around the disturbing trend of a reduced desire by STEM
followers for leaders to base decisions on ethical considerations. Rather than leaders
adapting to followers, this situation calls for STEM leaders to instill in followers the
foundational precept of ethical decision making. The move towards individual-focused
leadership characteristics by Millennials highlights similar challenges and changes
identified by research in other areas. It is worth noting within the STEM aerospace and
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computer arena, Baby Boom, Generation X, and Millennial generational cohort followers
identified the characteristic that it was highly important for a leader to consider ethical
consequences of decisions, but the trend was on a downward trajectory. Therefore, this is
not a crisis today, but the level of perceived importance must be restored to its previous
level. STEM advancements are based on innovation, new ideas, and research. Although
not indicative of this study’s organizations or participants, it is conceivable to surmise if
followers accept leaders who may be willing to falsify, take short cuts, steal concepts, or
make unethical decisions for research and development and possibly regarding humanity,
the stage is set to call into question the viability of the innovation. The United States has
been the furnace from which global innovation has been forged. If STEM followers
begin to accept and STEM leaders begin to make less ethical decisions thereby
acquiescing the true innovation to others, America’s lead in STEM fields will continue to
decline and possibly be lost.
Recommendations for Further Research
The research explored leadership characteristic generational differences and
preferences. Differences, similarities, and trends were discovered indicating a need to
better understand these relationships. To further explore and identify the unique and
common desires of what each generation seeks in a leader and organization, the following
further research is recommended.
1.

Conduct a similar qualitative study using one-on-one interviews and small group
sessions to understand generational leadership characteristic preferences. This study
used a quantitative method approach. The identification of emerging trends and
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differences, particularly when using the holistic data analysis, indicated a deeper
personal understanding would be beneficial.
2.

Develop a study to understand generational motivations and values. This study
researched what characteristics were preferred by different generations. A better
understanding of where the preferences originate will enable leaders to proactively
adapt rather than respond.

3.

Undertake a longitudinal study to identify the impact of aging on generational
leadership characteristic preferences. This study provided a snapshot-in-time
understanding of generational preferences. Long-term variables such as aging,
maturation, and experience may influence leadership characteristic preferences.

4.

Create a study focused on multigenerational trends. This study identified trends
across multiple generations that were not as apparent between neighboring
generations. Revealing evolutionary changes may influence leader development and
ongoing societal shifts.

5.

Carry out a study to determine if leaders and organizations described by this study’s
implications lead higher or better performing teams. The research did not study
follower or organizational performance. Relating performance to leaders exhibiting
preferred characteristics by generation will indicate the effectiveness of leaders with
different generations.

6.

Replicate the study in other industries. This study explored the preferred leadership
characteristics of individuals in aerospace and computer-related organizations.
Individuals predisposed to be associated with other industries may have different
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preferred characteristics that are fueled by differences within the industries (i.e.,
education versus aerospace and computers).
7.

Replicate the study in other cultures. This study explored the preferred leadership
characteristics of U.S.-based or headquartered organizations. Other cultures may
have different preferences. Understanding the differences may enhance leader and
organization cooperation or explain conflict.

8.

Replicate the study to include iGeneration cohort followers. This study focused on
the three primary generations in the American workforce today. Understanding
preferred leadership characteristics preferences of the next emerging generation will
enable leader and organization preparation and responsiveness.

9.

Accomplish a study to understand the differences between leadership preferences
and priorities. This study revealed large incongruences for several characteristics
between the intensity of preference identified and the priority assigned. These
differences may indicate a subconscious preference impacting a leader’s ability to
lead.

10. Execute a study to understand cultural generational differences within the diverse
U.S. workforce. This study did not explore differences between various cultures and
their possible generational relationships inside the United States. For leaders to
create the most high-performing teams, they must understand what their followers
are seeking, else valuable members may be excluded or produce suboptimal
performance.
11. Recommend a study to look at the downward trends of ethical decision making,
desire for innovation, task completion focus, work motivation, and group cohesion.
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12. Recommend a study to explore the upward trend of desiring informal and more
frequent feedback.
Concluding Remarks and Reflections
The seed for this research was planted about 20 years ago while I was still in the
U.S. Air Force. It was then I realized the young airmen and officers joining the world’s
greatest air force were different from my peers and superiors; and I needed to adapt my
leadership to motivate them and keep developing high-performing teams to get the
mission done. It is also from my time in the Air Force I gained a much deeper
appreciation for technology, the economic and visionary strength it provides our country,
and its power to keep our Soldiers, Sailors, Airmen, and Marines out of harm’s way. The
need for America’s continued global leadership in science, technology, engineering, and
math fields is unquestionable. The combination of these two beliefs directly led to this
study’s purpose.
True leaders, not managers, dictators, or best buddies at work, understand the vital
importance of developing high-performing teams and creating successful organizational
environments is hard work. Regardless if your plans are spot-on, resources unlimited,
timing is right, and location is perfect, it still comes down to developing the team and
leading the people. Understanding not only what you need to do as a leader but also what
people want in their leader is critical. There is considerable research related to what
leaders are doing and need to do, downward focused, but little on what followers want in
a leader, upward focused. This study addresses the gap in the academic literature with an
upward focus as it relates to generational preferences.
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As I started on the study, a desire to just figure out what the different generations
wanted was the primary driver. However, as the research gathered the unique tiles of
each generation’s differences and similarities, a mosaic formed that was much more
powerful than simply understanding the what. By discovering the generational whys, the
mortar that holds them together was revealed. For a leader, that is the pearl of wisdom
we seek. It provides the richness and empathy to understand why Baby Boomers view
the world in more right and wrong terms and want independence but still seek out
working with others; or why Generation Xers yearn for strong leaders who build
relationships but are drawn to a work-life balance; or why Millennials desire a more
individualistic approach with mentors and informal feedback in their quest for life
experiences. The leadership characteristics these concepts embody are neither good nor
bad; although members of other generational cohorts may view them as such, they just
are.
The three generations have much in common such as a very high preference for
an approachable leader with vision who walks the walk and does not just talk. All three
have an aversion to being told what to do and micromanagers. Potential
multigenerational trends also appeared. Some point to what may be called an evolution
in preferred leadership characteristics that “just are,” such as an increasing preference for
frequent feedback or decline in task-focused work. However, others reveal a specter of
trends that endanger America’s lead in STEM. A decline in the preference for leaders to
encourage new ideas is troubling, especially in an industry where innovation is its
lifeblood. Although not at critical levels yet, if the trend continues to the iGeneration,
America may have challenging times ahead. Most alarming is the fall in desiring leaders
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to consider ethical consequences of decisions. This is not to say the younger generations
believe unethical decision making is acceptable, for all three generations consider ethical
decisions by leaders very important; but the perceived reduced importance preference is
notable. Recognizing and understanding generational leadership preferences, differences,
and similarities is crucial for leaders of our multigenerational organizations. By bringing
these perspectives to light, this study’s upward, Baby Boom, Generation X, and
Millennial cohort follower focus adds to the body of leadership and generational
knowledge.
In today’s rapidly changing, interconnected, information-driven, technologyenabled world, leadership still comes down to relationships and understanding how to
bring people together to reach a goal. As my Opa said and Mother still says today,
“Mountains never meet, but people do!” Understanding generational preferences,
similarities, differences, and trends enables leaders to bring people from different
generational mountains together by building bridges over the often deep chasms that
divide us.
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APPENDIX A
Generational Cohort Year Group Titles and Birth Years
Table A1
Veteran Cohort Year Group Titles and Birth Years
Author

Identified

Arsenault, 2004
De Long, 2010
Deal, 2007
Executive Office Economic Advisors, 2014
Fry, 2015
Khadar, 2012
Lancaster & Stillman, 2002
Lisbon, 2010
Lyons et al., 2007
Mlodzik & DeMeuse, 2012
Nelsey & Brownie, 2012
New Strategist, 2010
Nicholas, 2009
Pew, 2015a
Riescher, 2009
Schullery, 2013
Strauss & Howe, 1991
Zemke, Raines, & Filipczak, 2000

Veteran
Veteran
Silent
Silent
Silent
Veteran
Traditionalista
Traditionalist
Mature
Mature
Veteran/Traditionalist
Swing Generation
Traditionalist
Silent
Traditional
Silent/Traditionalist
Silent
Veteran

Start

End

1922
1922
1925
1928
1928
1921
1900
NA
NA
1909
1925
1933
NA
1928
1928
1925
1925
1922

1943
1943
1945
1945
1945
1945
1945
1945
1944
1945
1945
1945
1945
1945
1945
1945
1942
1943

Note. Authors who identified generational cohort year groups based on other studies, authors, or
researchers are not included. NA. Did not identify.
a
Combined two generations without identifying transition year.
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Table A2
Baby Boom Cohort Year Group Titles and Birth Years
Author

Identified

Arsenault, 2004
De Long, 2010
Deal, 2007a
Deal, 2007a
Executive Office Economic Advisors, 2014
Fry, 2015
Khadar, 2012
Lancaster & Stillman, 2002
Lisbon, 2010
Lyons et al., 2007
Mlodzik & DeMeuse, 2012
Nelsey & Brownie, 2012
New Strategist, 2010
Nicholas, 2009
Pew, 2015a
Riescher, 2009
Rosen, 2010
Schullery, 2013
Strauss & Howe, 1991
Twenge, Campbell, Hoffman, & Lance, 2010
Zemke, Raines, & Filipczak, 2000

Baby Boomer
Baby Boomer
Early Boom
Late Boom
Baby Boomer
Baby Boomer
Baby Boomer
Baby Boomer
Baby Boomer
Baby Boomer
Boomer
Baby Boomer
Baby Boom
Baby Boomer
Baby Boom
Baby Boomer
Baby Boomer
Baby Boomer
Boomer
Baby Boomer
Baby Boom

Start

End

1944
1943
1946
1955
1946
1946
1946
1946
1946
1945
1946
1946
1946
1946
1946
1946
1946
1946
1943
1946
1943

1960
1960
1954
1963
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1964
1960
1964
1960

Note. Authors who identified generational cohort year groups based on other studies, authors, or
researchers are not included.
a
Deal (2007) recognized the overarching generational identifier as the Baby Boom generation.
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Table A3
Generation X Cohort Year Group Titles and Birth Years
Author

Identified

Arsenault, 2004
Crowley, 2003
De le Puente, 2004
De Long, 2010
Executive Office Economic Advisors, 2014
Fry, 2015
Khadar, 2012
Lancaster & Stillman, 2002
Lisbon, 2010
Lyons et al., 2007
Macalister, 1994
Mlodzik & DeMeuse, 2012
Nelsey & Brownie, 2012
New Strategist, 2010
Nicholas, 2009
Pew, 2015a
Riescher, 2009
Rosen, 2010
Schullery, 2013
Strauss & Howe, 1991
Twenge, Campbell, Hoffman, & Lance, 2010
Zemke, Raines, & Filipczak, 2000

Generation X
Generation X
Generation X
Generation X
Generation X
Generation X
Gen X
Generation X
Generation X
Generation X
Generation X
X
Gen X
Generation X
Generation X
Generation X
Generation X
Generation X
Generation X
Thirteenth
GenX
Generation X

Start

End

1961
1968
1968
1961
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1965
1961
1965
1961

1980
1979
1979
1980
1980
1980
1979
1980
1978
1979
1975
1979
1980
1976
1980
1980
1980
1979
1981
1981
1981
1980

Note. Authors who identified generational cohort year groups based on other studies, authors, or
researchers are not included.
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Table A4
Millennial Cohort Year Group Titles and Birth Years
Author
Arsenault, 2004
De Long, 2010
Executive Office Economic Advisors, 2014
Fry, 2015
Howe & Strauss, 2000
Khadar, 2012
Lancaster & Stillman, 2002
Lisbon, 2010
Lyons et al., 2007
Meister & Willyerd, 2009
Mlodzik & DeMeuse, 2012
Nelsey & Brownie, 2012
New Strategist, 2010
Nicholas, 2009
Pew, 2015a
Riescher, 2009
Rosen, 2010
Schullery, 2013
Twenge, Campbell, Hoffman, & Lance, 2010
Zemke, Raines, & Filipczak, 2000

Identified

Start

End

Generation Next
Millennial
Millennial
Millennial
Millennial
Gen Y
Millennial
Generation Y
Millennial
Millennial
Generation Y
Gen Y
Millennial
Generation Y
Millennial
Generation Y
Net Generation
Millennial
GenMe
Generation Next

1980
1980
1980
1981
1982
1980
1981
1979
1980
1977
1980
1981
1977
1981
1981
1981
1980
1982
1982
1980

2000
TBD
2004
TBD
2002
1997
1999
1997
TBD
1997
TBD
2000
1994
2000
TBD
2000
1991
1999
1999
2000

Note. Authors who identified generational cohort year groups based on other studies, authors, or
researchers are not included. TBD. To be determined.
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Table A5
iGeneration Cohort Year Group Titles and Birth Years
Author
Executive Office Economic Advisors, 2014
Fry, 2015
Knowledge@Wharton, 2015
Meister & Willyerd, 2009
Mlodzik & DeMeuse, 2012
New Strategist, 2010
Rosen, 2010

Identified

Start

End

Homeland Generation
post-Millennial
Generation Z
Gen 2020
Generation Z
iGeneration
iGeneration

2005
TBD
mid-1990s
1998
TBD
1995
1992

TBD
TBD
2010
TBD
TBD
TBD
TBD

Note. Authors who identified generational cohort year groups based on other studies, authors, or
researchers are not included. TBD. To be determined.
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APPENDIX B
Leadership Research and Associated Styles or Behaviors
Table B1
Leadership Research and Associated Styles or Behaviors

Author

Number of
styles or
behaviors

Leadership styles or behaviors

Kaiser & Overfield, 2010

1

flexible

Wang, Waldman, & Zhang, 2014

1

shared

Burns, 1978

2

transactional, transforming

Bass & Steidlmeier, 1999

2

McGregor, 1957/2000

2

authentic transformational, pseudotransformational
Theory X, Theory Y

Mumford & Strange, 2013

2

charismatic, ideological

Bass, 1985b

3

transactional, transformational, charismatic

Eagly et al., 2003

3

Bass, 1985a

4

transformational, transactional, LaissesFaire
transformational, transactional, charismatic,
inspirational

Bransford, 2011

4

charismatic, ideological, pragmatic, servant

Pearce et al., 2003

4

directive, transactional, transformational,
empowering

Yukl, 2012

4

task-oriented, relations-oriented, changeoriented, external

Lee, 2013

5

Hoppe & Eckert, 2011;

6

Kim, Dansereau, & Kim, 2013

8

five-fold apostolic (transformational,
servant, charismatic, complexity,
spiritual)
charismatic/value-based, self-protective,
team-oriented, participative, humane,
autonomous
entrepreneurial jungle fighter, intellectual,
servant, strategic, self-sacrificing,
individualized, charismatic, another type

Reddin, 1977

8

deserter, missionary, autocrat,
compromiser, bureaucrat, developer,
benevolent autocrat, executive
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APPENDIX C
Synthesis Matrix for the Multigenerational
Leadership Characteristics Questionnaire

Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30

Question
Instills pride in others for being associated with him/her
Leads by example
Advocates social or environmental responsibilities as part of decision
making
Considers the moral and ethical consequences of decisions
Inspires others towards goal achievement
Has a vision of the future
Provides rationale for decisions made
Is approachable
Increases morale by offering encouragement, praise, and being confident
Treats everyone as an individual
Shows appreciation for each person’s contribution to the organization
Is a mentor, coach, and/or teacher
Behaves in a manner that indicates group cohesion is more valued than
individual effort
Encourages a diversity of backgrounds within the organization such as
experience, race, gender, education, and age
Goes beyond self-interest for the good of the group
Encourages the use of teams to accomplish tasks
Enables communication without traditional organizational boundaries
Motivates others to put forth efforts above and beyond the call of duty
Checks in with followers to ensure they are on track and have everything
they need for the assignment
Sets high standards of performance
Provides in-depth job or assignment instructions
Ensures organizational expectations are understood and that each person
knows what they can expect to receive when performance goals are
achieved
Frequently provides informal feedback
Provides detailed requirements for each job or assignment
Provides followers the freedom to decide the best way to do their job
Rapidly responds to questions
Encourages new ways of thinking and doing things
Emphasizes organized processes for completing tasks
Primary focus is on completing the task
Encourages coordination only with people or organizations most impacted
by the activity or decision
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Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Arsenault
(2004)

Bass (1985)

X

X
X

X
X

X
X
X

BeddoesBurke et al.
Jones (2013) (2006)

Burns
(1978)

X
X
X
X

X
X
X

X
X
X
X
X

X

X

X

X
X
X

X

X
X
X
X

X
X

X
X

X
X
X
X

X
X
X

X
X

X
X
X

X
X
X
X

X
X
X
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X

X

Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Cennamo &
Gardner
(2008)

Cogin
(2012)

Deal
(2007)

Deloitte
(2015)

De Long
(2010)

X
X
X
X

X

X
X
X
X

X

X

X
X

X

X

X

X

X

X
X
X
X

X
X
X

X
X
X
X

X

X

X

X
X
X

X

X

X

X

X
X

X

X
X

X

X
X
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Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

DeVore
(1994)

Gorman &
Gorman
(2013)

Graybill
(2014)

Hall (2012)

X
X
X
X
X
X
X
X

X
X
X
X
X

X
X
X
X

X
X
X
X

X

X
X
X

X

X
X
X
X
X
X

X

X

X
X
X
X

X

X

X

Hemlin et
al. (2013)

X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
X

X

X

X

X
X

X
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Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Howe &
Strauss
(2000)

Khadar
(2012)

Kouzes &
Posner
(2012)

Kupperschmidt Kupperschmidt
(1998)
(2000)

X
X
X

X
X
X
X

X
X

X
X
X

X
X

X
X
X

X
X
X

X

X
X
X
X

X

X

X

X
X
X
X
X
X
X

X
X
X
X
X

X
X

X
X
X

X

X

X

X
X
X
X

X

X
X
X
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Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Marshall &
Kinser
(2012)

X
X
X
X
X

X

McGregor
(1960)

Mumford &
Strange
(2013)

Nelsey &
Brownie
(2012)

X

X

Nicholas
(2009)

X
X
X

X
X

X
X
X
X
X
X

X
X
X
X
X
X
X
X

X
X
X
X

X
X

X

X

X
X
X
X

X
X
X
X

X

X
X

X
X

X
X

X

X
X
X
X
X
X

X
X
X

X

X

X

X
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Question
number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

PEW
Research
Center
(2010)

X
X

Penney &
Neilson
(2010)
X
X
X
X
X
X
X
X
X
X

Puccio et al.
(2013)

Reiss
(2012)

X
X
X
X

Riescher
(2009)

X
X
X

X
X
X
X

X
X

X

X

X

X

X
X
X

X
X

X
X

X

X

X
X

X

X

X

X
X

X

X
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X
X

Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Ring et al.
(2014)

Rodriguez
et al. (2003)

X
X

X

X
X
X
X
X

X

X
X
X

X

X
X
X
X
X

Ruys (2013) Sautner
(2012)
X
X
X
X
X

Schullery
(2013, June)
X

X

X
X

X

X
X
X
X
X
X

X
X
X
X
X
X

X
X

X

X

X

X

X

X

X

X
X
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Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Sessa et al.
(2007)

Strauss &
Howe
(1991)

Summers
(2011)

Tolbize
(2008)

X

X
X

X

X
X
X
X

X
X
X
X
X
X

X

X

X

X

X

X

Triandis
(2004)

X
X
X
X
X
X

X

X
X

X
X
X

X
X
X
X

X

X
X
X
X

X
X

X

X
X

X

X
X

X
X
X
X
X
X

X
X
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X

X

Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Twenge &
Campbell
(2008)
X
X
X

X
X
X

X

Twenge &
Campbell
(2010)

Twenge et
al. (2010)

X
X

X

X

X

X
X
X
X

X

Van Winkle
et al. (2014)

Verbree et
al. (2013)

X

X
X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X

X
X

X

X

X
X
X

X
X
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X

Question
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Wieck et al.
(2002)

Yu & Miller
(2005)

Yukl (2012)

Zemke et al.
(2000)
X

X
X

X

X

X
X
X
X

X

X
X

X

X
X

X
X

X

X
X

X

X

X
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APPENDIX D
Online Multigenerational Leadership Characteristics Questionnaire (MLCQ)

Figure D1. MLCQ introduction, informed consent, and bill of rights.
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Figure D1 (continued). MLCQ introduction, informed consent, and bill of rights.

264

Figure D2. MLCQ leadership characteristic questions.
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Figure D2 (continued). MLCQ leadership characteristic questions.
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Figure D2 (continued). MLCQ leadership characteristic questions.
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Figure D2 (continued). MLCQ leadership characteristic questions.
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Figure D2 (continued). MLCQ leadership characteristic questions.

269

Figure D3. MLCQ aggregated leadership characteristic questions example.

270

Figure D4. MLCQ demographic questions.

271

Note. All survey questions are required. Participants are not allowed to continue until each
question is answered.

Figure D5. MLCQ unanswered question example.
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APPENDIX E
Understanding Millennial, Generation X, and Baby Boomer Preferred Leadership
Characteristics: Informing Today's Leaders and Followers
One-page study overview for organizational leader
BLUF: Request support for doctoral research to aid in identifying Baby Boomer,
Generation X, and Millennial generational cohorts’ leadership preferences.
WHAT: Dissertation research by Lee-Volker Cox for a doctorate in Organizational
Leadership
PURPOSE: To determine the importance and preferences of leadership traits as
perceived by Baby Boomer, Generation X, and Millennial generational cohorts in STEMrelated organizations, specifically aerospace and computer-related industries.
Requested Support: Employee participation in a web-based, leadership characteristics
survey. The survey is expected to take 4-8 minutes to complete and will have three
sections. The first section provides participant informed consent, ability to opt-out, and a
brief rationale for the survey. The next section consists of about 30 leadership
characteristic rating questions and two leadership characteristic selection questions. The
final section asks two demographic questions for categorization purposes, ability to
ensure survey validity/reliability, and to prevent any particular demographic from
skewing the data.
Background: Organizations are wrestling with integrating multi-generational
workforces into their team cultures. There is considerable literature relating to leadership
concepts and theory. The interest in generational differences is on the rise. However,
very little research has been conducted relating generational differences to leadership
styles and characteristics. Almost no research has explored the impact of
multigenerational leadership preferences on organizations or in developing teams.
Organizational Benefits: The study will provide organizational leaders a better
understanding of what leadership characteristics are most preferred by differing
generations. By discovering what others seek, leaders may change or modify
behavior/processes for optimal organizational operations. It is also expected this study
will inform professional development programs to strengthen current and future leaders’
performance. The increased awareness at all organizational levels will help prevent
misunderstandings and improve communications. These factors may improve employee
retention and reduce overall costs. Finally, improved leadership, retention,
communications, and efficiencies will increase organizational competitiveness and
success.
For Additional Information: Contact Lee-Volker Cox at (xxx) xxx-xxxx or email
xxxxx@xxxxxxxxxxxxx.xxx or xxxxxxx@xxxxx.xxx
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APPENDIX F
Brandman University IRB Approval

274

275

276

APPENDIX G
Organizational Approval to Participate in the Study
----Original Message----From: "xxxxx"
Sent: Oct 5, 2015 1:08 PM
To: Lee-Volker Cox
Subject: RE: [External] Re: Leadership Survey
Lee,
Thanks for understanding . . . I can likely obtain 25+ to support. The output data would
not be necessary . . . anonymity is more important.
Please give me a call when your schedule permits and I’ll get back to you ASAP.
Best Regards,
xxxxx
-----Original Message----From: xxxxx
Sent: Sep 11, 2015 6:08 AM
To: Lee-Volker Cox
Subject: RE: Leadership Study
Lee,
I talked to the leadership. We will distribute the survey to between 300 and 350
people. I did tell the team we will be getting feedback from you and they are excited by
that.
Looking forward to supporting!
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R/
xxxxx
-----Original Message----From: xxxxx
Sent: Sep 2, 2015 9:00 AM
To: Lee-Volker
Subject: RE: Generational Leadership Study
Hi Lee,
Thank you for contacting me. I am excited for us to participate in your Generational
Leadership Study.
I am heading on vacation until next Wednesday, but will be doing a little work while I
am out. I am wondering what you need from me in order to get everything rolling for
your study.
Thanks
xxxxx
HR Manager
xxxxx
-----Original Message----From: xxxxx
Sent: Jul 29, 2015 1:51 PM
To: Lee-Volker Cox
Subject: Your management approach study
Hi Lee,
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I want to follow up our earlier conversation. We are quite interested in your doctoral
study focusing on differences in management attitudes, approaches and techniques
between different generational cohorts, in aerospace and high-technology companies.

When is your survey ready, please let me know and I will request our xxxxx team
to fill the survey with their feedback.

Good luck,
xxxxx
-----Original Message----From: xxxxx
Sent: Jul 30, 2015 8:02 AM
To: Lee-Volker
Subject: RE: Follow-up Research Support
Lee-Volker,
It was good to see you at the change of command, too. Glad to hear you're getting closer
to earning your PhD! I just returned from a week's vacation, so apologies for my
delayed response.

xxxxx can support your research and answer the survey. Unfortunately I have only 5
managers on the xxxxx contract. The corporate HQ in Florida has only the President and
VPs, so the HQ really isn’t an option. Send me what you have and I'll make sure our
managers get it!
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Best,
xxxxx
xxxxx, Project Manager
Launch Operations and Support Contract
----Original Message----From: xxxxx
Sent: Jul 29, 2015 2:17 PM
To: Lee-Volker Cox
Subject: Your management approach study
Hi Lee,
xxxxx shared with me the work you are doing. We are quite interested in your doctoral
study focusing on differences in management attitudes, approaches and techniques
between
different generational cohorts, in aerospace and high-technology companies.

When your survey is ready, please let me know and I will request our xxxxx team to fill
the survey with their feedback.

Good luck,
xxxxx
xxxxx
Founder & CEO
xxxxx
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-----Original Message----From: xxxxx
Sent: Jul 23, 2015 3:10 PM
To: Lee-Volker Cox
Subject: RE: Leadership Research Support Request
Lee:
As we have discussed, xxxxx will be glad to participate in your study in this area, it looks
very interesting and should yield some useful data. Please us me as your contact for
further action, with phone number and e-mail address as shown below. Mailing address
if needed is xxxx xxxxx, Santa Maria, CA 93458. Thanks and good luck on getting final
approval from your advisors.
xxxxx
President and COO
xxxxx
-----Original Message----From: xxxxx
Sent: Jul 13, 2015 11:46 AM
To: Lee-Volker Cox
Cc: xxxxx
Subject: xxxxx. - Generational Workforce / Leadership Study
Good Afternoon Lee,
Thank you for sharing information about your research on, “Understanding Millennial,
Generation X, and Baby Boomer Preferred Leadership Characteristics: Informing
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Today's Leaders and Followers”. Paul and I enjoyed learning about your research and we
are excited to participate in the upcoming survey.
Please let me know what I can do to assist with your survey. We look forward to
learning more about the results of the study as you complete your research.
Feel free to reach out to me directly as you have additional information to share, or, if I
can offer support in any way.
Have a great week.
xxxxx
Human Resources Manager
xxxxx
-----Original Message----From: xxxxx
Sent: Jul 14, 2015 6:46 AM
To: Lee-Volker Cox
Cc: xxxxx
Subject: RE: Doctoral Research Support
Lee,
You got the blessing of local director, HR and our CEO – see attached email train. You
are good to go.
Looking forward to it!
xxxxx
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APPENDIX H
Holistic Generational Trend Analysis
Items indicating each subsequent generation was higher were considered up.
Items indicating each subsequent generation was lower were considered down.
Two generations with similar data or one generation with data that did not follow the
trend was considered mixed.
Table H1
Potential Generational Trend Considers the Ethical Consequences of Decisions
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important ranking
Least important
% selected one of
three least important
Selected one of three least
important rankingb
a

Down
5.41
1
88.75%

5.24
4
82.74%

5.03
4
77.50%

Down
Mixed
Down

3.76%

4.77%

8.75%

Down

Down
21.00%

13.00%

4

7a

1.00%

2.00%

13.00%

Mixed

10a

Down

Down

30a

21a

4.00%
20a

Down
Down

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.
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Table H2
Potential Generational Trend Encourages New Ways of Thinking and Doing Things
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important ranking
Least important
% selected one of
three least important
Selected one of three least
important rankingb
a

Mixed
4.83
11
70.00%

5.03
7
75.00%

4.66
17
58.75%

Mixed
Mixed
Mixed

7.51%

4.77%

13.75%

Mixed

Down
18.00%

15.00%

5

6

1.00%

1.00%

10.00%

Down

12

Down

Down
30a

28a

6.00%
17a

Mixed
Down

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.
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Table H3
Potential Generational Trend Primary Focus is in on Completing the Task
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important rankingb
Least important
% selected one of
three least important
Selected one of three least
important ranking

Down
4.45
20
52.51%

4.19
22
38.69%

4.10
22
35.00%

Down
Mixed
Down

13.13%

21.43%

27.75%

Down

Down
6.00%
20a

5.00%
19a

1.00%
30

Down
Mixed

Down
4.00%
14a

9.00%
12

a

10.00%
7a

Down
Down

Same prioritization as at least one other characteristic. b See Tables I4, I5, and I6 for reverse
rank.
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Table H4
Potential Generational Trend Sets High Standards of Performance
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important ranking
Least important
% selected one of
three least important
Selected one of three least
important rankingb
a

Down
5.18
5
82.51%

5.02
8
76.19%

1.25%

4.17%

4.93
6
72.5%
6.25%

Down
Mixed
Down
Down

Mixed
16.00%
7a

11.00%
10a

16.00%
6

Mixed
Mixed

Mixed
1.00%
30a

2.00%
21a

0.00%
30

Mixed
Mixed

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.
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Table H5
Potential Generational Trend Motivates Others to Put Forth Efforts Above and Beyond the Call
of Duty
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important rankingb
Least important
% selected one of
three least important
Selected one of three least
important ranking
a

Down
4.54
16a
57.51%

4.45
18
55.95%

4.31
19
53.75%

Down
Down
Down

15.01%

19.04%

18.75%

Mixed

8.00%

7.00%

3.00%

Down

Down

15a

14a

27a

Mixed

Down
4.00%
14a

7.00%
13

10.00%
7a

Down
Down

Same prioritization as at least one other characteristic. bSee Tables I4, I5, I6 for reverse rank.
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Table H6
Potential Generational Trend Behaves in a Manner that Indicates Group Cohesion is More
Valued than Individual Effort
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important rankingb
Least important
% selected one of
three least important
Selected one of three least
important rankingc
a
c

Moderate
down
4.08
24
41.88

3.93
26
37.5

3.80
27
38.75

Down
Down
Mixed

25.01%

31.54%

40.00%

Down

Mixed
2.00%

2.00%

3.00%

Mixed

26a

28

27a

Mixed

13.00%

20.00%

22.00%

Down

Down

8

6

5

Down

Same prioritization as at least one other characteristic. bSee Tables I4, I5, I6 for reverse rank.
See Tables I1, I2, I3 for reverse rank.
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Table H7
Potential Generational Trend Frequently Provides Informal Feedback
Baby
Boomer

Generation
X

Millennial

Importance
trend

Preference
Preference mean
Mean ranking
% selected critically
or very important
% selected somewhat,
desirable but less,
or not important
Most important
% selected one of
three most important
Selected one of three most
important ranking
Least important
% selected one of
three least important
Selected one of three least
important rankingb
a

Up
4.48
19
50.63%

4.56
16
56.55%

4.78
13
65.00%

Up
Up
Up

10.63%

10.12%

8.75%

Up

Up
4.00%
21a

6.00%
15a

14.00%
8a

Up
Up

Up
8.00%
10

6.00%
14

4.00%
20a

Up
Up

Same prioritization as at least one other characteristic. bSee Tables I1, I2, I3 for reverse rank.
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APPENDIX I

Reverse Order Ranking for Three Least and Three Most Important Leadership
Characteristics

Reverse order ranking enables more appropriate characteristic comparisons between
generations by overcoming the impact of characteristics of equal rank as the rank order
location increases.
For instance, leads by example and has a vision for the future were the least often
selected three least important characteristics by all three generations. Using the standard
rank order, leads by example and has a vision of the future were ranked 20, 29, and 25
respectively resulting in an appearance of different priorities across the generations. By
using the reverse order, each has the same rank of 30.
Since the MLCQ identified 30 characteristics, the ranking of 30 indicates the
characteristics least often identified as a three least or three most important characteristic.
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Table I1
Reverse Order Baby Boomers’ Three Least Important Leadership Characteristics
Rank
30
30
30
30
30
30
30
30
30
30
30
19
18
17
17
17
17
13
12
12
10
9
8
7
6
5
5
3
2
2

Leadership characteristic

% selected

Leads by example
Has a vision of the future
Is approachable
Considers the ethical consequences of decisions
Inspires others towards goal achievement
Enables communication without traditional organizational boundaries
Provides followers the freedom to decide the best way to do their job
Sets high standards of performance
Encourages new ways of thinking…
Ensures organizational expectations are understood…
Goes beyond self-interest for the good of the group
Shows appreciation for each person’s contribution to the organization
Provides rationale for decisions made
Primary focus is in on completing the task
Increases morale by offering encouragement and praise
Motivates others to put forth efforts above and beyond the call of duty
Treats everyone as an individual
Checks in with followers to ensure they are on track…
Is a mentor, coach, and/or teacher
Rapidly responds to questions
Frequently provides informal feedback
Encourages the use of teams to accomplish tasks
Behaves in a manner that indicates group cohesion is more valued…
Instills pride in others by being associated with the leader
Emphasizes organized processes for completing tasks
Provides in-depth job or assignment instructions
Provides detailed requirements for each job or assignment
Encourages diversity of backgrounds…
Encourages coordination only with people or organizations most impacted…
Advocates social or environmental responsibilities…

1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
2%
3%
4%
4%
4%
4%
5%
7%
7%
8%
12%
13%
18%
19%
22%
22%
28%
34%
34%

Note. 134 of 160 Baby Boomers identified at least one leadership characteristic as somewhat
important, desirable but less important, or not important. Abbreviated leadership characteristics
were used for readability.
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Table I2
Reverse Order Generation Xers’ Three Least Important Leadership Characteristics
Rank

30
30
28
28
28
28
28
28
28
21
21
21
18
17
17
17
14
13
12
11
10
10
8
7
6
5
4
4
2
1

Leadership characteristic
Has a vision of the future
Leads by example
Encourages new ways of thinking…
Ensures organizational expectations are understood…
Increases morale by offering encouragement and praise
Inspires others towards goal achievement
Is approachable
Provides followers the freedom to decide the best way to do their job
Shows appreciation for each person’s contribution to the organization
Considers the ethical consequences of decisions
Goes beyond self-interest for the good of the group
Sets high standards of performance
Enables communication without traditional organizational boundaries
Is a mentor, coach, and/or teacher
Rapidly responds to questions
Treats everyone as an individual
Frequently provides informal feedback
Motivates others to put forth efforts above and beyond the call of duty
Primary focus is in on completing the task
Provides rationale for decisions made
Checks in with followers to ensure they are on track…
Encourages the use of teams to accomplish tasks
Emphasizes organized processes for completing tasks
Instills pride in others by being associated with the leader
Behaves in a manner that indicates group cohesion is more valued…
Provides detailed requirements for each job or assignment
Encourages diversity of backgrounds within the organization…
Provides in-depth job or assignment instructions
Advocates social or environmental responsibilities…
Encourages coordination only with…most impacted

% selected
0%
0%
1%
1%
1%
1%
1%
1%
1%
2%
2%
2%
3%
4%
4%
4%
6%
7%
9%
10%
11%
11%
12%
15%
20%
23%
25%
25%
26%
32%

Note. 142 of 168 Generation Xers identified at least one leadership characteristic as somewhat
important, desirable but less important, or not important. Abbreviated leadership
characteristics were used for readability.
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Table I3
Reverse Order Millennials’ Three Least Important Leadership Characteristics
Rank

30
30
30
30
30
30
24
24
24
21
20
20
20
17
17
17
17
13
12
12
12
12
12
12
6
5
4
3
2
1

Leadership characteristic

% selected

Goes beyond self-interest for the good of the group
Inspires others towards goal achievement
Shows appreciation for each person’s contribution to the organization
Sets high standards of performance
Has a vision of the future
Leads by example
Treats everyone as an individual
Ensures organizational expectations are understood…
Is approachable
Is a mentor, coach, and/or teacher
Increases morale by offering encouragement and praise
Considers the ethical consequences of decisions
Frequently provides informal feedback
Enables communication without traditional organizational boundaries
Encourages new ways of thinking…
Provides rationale for decisions made
Provides followers the freedom to decide the best way to do their job
Checks in with followers to ensure they are on track…
Primary focus is in on completing the task
Encourages the use of teams to accomplish tasks
Provides in-depth job or assignment instructions
Motivates others to put forth efforts above and beyond the call of duty
Rapidly responds to questions
Provides detailed requirements for each job or assignment
Emphasizes organized processes for completing tasks
Behaves in a manner that indicates group cohesion is more valued…
Instills pride in others by being associated with the leader
Advocates social or environmental responsibilities…
Encourages coordination only with people or organizations most
impacted…
Encourages diversity of backgrounds within the organization…

Note. 72 of 80 Millennials identified at least one leadership characteristic as somewhat
important, desirable but less important, or not important. Abbreviated leadership
characteristics were used for readability.
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0%
0%
0%
0%
0%
0%
1%
1%
1%
3%
4%
4%
4%
6%
6%
6%
6%
8%
10%
10%
10%
10%
10%
10%
14%
22%
25%
28%
29%
36%

Table I4
Reverse Order Baby Boomers’ Most Frequently Identified Three Most Important Leadership
Characteristics
Rank
30
30
30
30
26
26
26
23
22
22
20
20
20
17
17
15
15
15
12
11
10
9
8
8
6
6
4
3
2
1

Leadership characteristic
Instills pride in others by being associated with the leader
Advocates social or environmental responsibilities…
Encourages coordination only with people or organizations most
impacted…
Encourages the use of teams to accomplish tasks
Behaves in a manner that indicates group cohesion is more valued…
Encourages diversity of backgrounds within the organization…
Provides in-depth job or assignment instructions
Increases morale by offering encouragement and praise
Frequently provides informal feedback
Emphasizes organized processes for completing tasks
Primary focus is in on completing the task
Provides detailed requirements for each job or assignment
Rapidly responds to questions
Treats everyone as an individual
Provides rationale for decisions made
Motivates others to put forth efforts above and beyond the call of duty
Checks in with followers to ensure they are on track…
Ensures organizational expectations are understood…
Enables communication without traditional organizational boundaries
Goes beyond self-interest for the good of the group
Inspires others towards goal achievement
Is a mentor, coach, and/or teacher
Sets high standards of performance
Shows appreciation for each person’s contribution to the organization
Is approachable
Encourages new ways of thinking…
Considers the ethical consequences of decisions
Provides followers the freedom to decide the best way to do their job
Has a vision of the future
Leads by example

Note. Abbreviated leadership characteristics were used for readability; n = 160.
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% selected
1%
1%
1%
1%
2%
2%
2%
3%
4%
4%
6%
6%
6%
7%
7%
8%
8%
8%
9%
10%
11%
13%
16%
16%
18%
18%
21%
24%
28%
38%

Table I5
Reverse Order Generation Xers’ Most Frequently Identified Three Most Important Leadership
Characteristics
Rank
30
30
28
28
28
28
28
28
22
21
20
19
19
19
16
16
14
14
12
11
11
9
9
9
6
5
4
3
2
1

Leadership characteristic
Advocates social or environmental responsibilities…
Encourages coordination only with people or organizations most
impacted…
Behaves in a manner that indicates group cohesion is more valued…
Encourages diversity of backgrounds within the organization…
Encourages the use of teams to accomplish tasks
Instills pride in others by being associated with the leader
Provides detailed requirements for each job or assignment
Provides in-depth job or assignment instructions
Emphasizes organized processes for completing tasks
Rapidly responds to questions
Checks in with followers to ensure they are on track and have
everything they need for the assignment
Enables communication without traditional organizational boundaries
Primary focus is in on completing the task
Treats everyone as an individual
Frequently provides informal feedback
Increases morale by offering encouragement and praise
Motivates others to put forth efforts above and beyond the call of duty
Provides rationale for decisions made
Inspires others towards goal achievement
Sets high standards of performance
Ensures organizational expectations are understood…
Considers the ethical consequences of decisions
Goes beyond self-interest for the good of the group
Shows appreciation for each person’s contribution to the organization
Encourages new ways of thinking…
Is approachable
Provides followers the freedom to decide the best way to do their job
Is a mentor, coach, and/or teacher
Has a vision of the future
Leads by example

Note. Abbreviated leadership characteristics were used for readability; n = 168.
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% selected
1%
1%
2%
2%
2%
2%
2%
2%
3%
3%
4%
5%
5%
5%
6%
6%
7%
7%
8%
11%
11%
13%
13%
13%
15%
23%
24%
27%
38%
40%

Table I6
Reverse Order Millennials’ Most Frequently Identified Three Most Important Leadership
Characteristics
Rank
30
30
30
27
27
27
27
27
22
22
22
19
18
17
17
17
14
13
12
11
11
9
9
7
6
5
4
3
2
1

Leadership characteristic
Instills pride in others by being associated with the leader
Primary focus is in on completing the task
Encourages coordination only with people or organizations most
impacted…
Behaves in a manner that indicates group cohesion is more valued…
Encourages diversity of backgrounds within the organization…
Motivates others to put forth efforts above and beyond the call of duty
Provides in-depth job or assignment instructions
Encourages the use of teams to accomplish tasks
Advocates social or environmental responsibilities…
Checks in with followers to ensure they are on track…
Rapidly responds to questions
Goes beyond self-interest for the good of the group
Emphasizes organized processes for completing tasks
Enables communication without traditional organizational boundaries
Increases morale by offering encouragement and praise
Treats everyone as an individual
Provides detailed requirements for each job or assignment
Ensures organizational expectations are understood…
Encourages new ways of thinking…
Considers the ethical consequences of decisions
Inspires others towards goal achievement
Frequently provides informal feedback
Provides rationale for decisions made
Shows appreciation for each person’s contribution to the organization
Sets high standards of performance
Is a mentor, coach, and/or teacher
Has a vision of the future
Provides followers the freedom to decide the best way to do their job
Is approachable
Leads by example

Note. Abbreviated leadership characteristics were used for readability; n = 80.
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% selected
1%
1%
1%
3%
3%
3%
3%
3%
4%
4%
4%
5%
6%
8%
8%
8%
9%
10%
10%
13%
13%
14%
14%
15%
16%
20%
22%
24%
29%
33%

